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In May of 1976^ thi American ^Association for the 
Advancement of Science (aKas) sponsored a three-day conference, 
entitled "Adapting Science to Social Needs'i Knowledge, 
Institutions f and People into Action/" The Conference 'was 
held at the Institute of Man and Science in Rensselaeryille , 
New York* This document is the proceedings of that Conference', 

The genesis of the conference may be found in dis= 
cussions and activities oyer^the period 197^74 of ;the AAAS 
Committee on Science in the Promotion of -Human Welfare (1961= 
1974) , However, the impetus f or *the conference derives from 
a continuing wiidespread concern about: the lack of ongoing 
exaftiination^ of the problems and prospects of public probltem^ 
oriented interdisciplinary research. The Office of Special 
Programs of the AAAS perceived a need to assess the dimensions 
of sucti^ jeKaminat ions ^ as well as to evaluate potential , ' , 
"contributory roles ,f or thp . AAAS . 

Discussions of how science may be more effectively 
applied to social needs have occurred within numerous -groups. 
Frequently/ the discussions have blurrad the various 
conoeptual ^ systemic, management^ institutional, and "market" 
or user factors. For our conference, initial planning and " 
development guidance Wei^e provided by an informal gr6up 
consisting of the followirig individuals: * Clark Abt, Abt 
Associates; Sherry A^nste'in , , Nat ional Center for Health 
Services Research; William Sevan , Duke University; Richard 
H, Bolt, Bolt, Beranek and Newman; Richard A. Carpenter, 
National Academy of Sciences; Kenneth Heathington, 
University of| Tennessee; Don E. Kash, University ^ of Oklahoma;' 
Arie Lewirr, 'Duke University; John Mc Kinney, Duke University; 
Claire ^ader? David Rose, Massachusetts Institute of Tech- 
nology; Charles P. Wolf, City University af New York* Numerous 
other people also provided useful advice, 

^ The keynote speech by C. West Churchman addressed ^ 
the holistic natux^e of public problems and the reductionist 
approach of science, ^ Plenary papers' described aspects. Of 
interprofessional collaboration in problem areas (energy, 
transportation, and applied social science , pesAarch) , Other 
papers considered ways in which scientific and other pro- 
fess ional expertise was used i^n problem-oriented research 
and study. Through the first set of workshop sessions, 
conference part pan ts assessed sucH topics relating to 
the conceptual, individual, management, and organizational 
a p pro a che s t o mo r e f f e c t i ve utilization of scientific 
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knowledge in problem-ordented efforts- The second set 
focused on recomnending actions and changes. .. * - ' 

Whilg a mapping of the steps involved in moving 
from the specification of the problematic 'to implementation ' 
f lows ^ from information to action, the final feteps which ^ 
include policy irnplerrient^tion are , strictly* speaking, outeide 
the domain o£^ this conference* As one participant in the 
early pl&nni|ig discussions stressed, the* principal purpose 
should be "h6w we (the professional communities in various 
institutional environments) can get our act together" to 
contribute mot^ effectively. ^ 

A preconf erence document, distributed -before the 
conference convened, contained drafts of nearly all of the 
presentations as well as brief statements from the workshop 
chairmen and a set of initial questions for each of the ^ ' 

workshops. The existence of the document in the hands of 
each participant not only provided a common base and enabled 
each speaker to address areas of principal or provocative ^ - 
interest, but also gave the participants a ready reference 
resource during the conference, - Participants selected the ' ' 
workshops they wished to attend. More than 70 persons from 
the public and private sectors universities, research 
organizations, corporations , -and government agencies — 
incl-uding specialists in the natural and social sciences, 
policy sciences, management science, public administration, 
and the humanities participated. Participants included 
people experienced in performing interdisciplinary problem- 
oriented work; managing such projects; developing programs 
sponsoring such work- or using this kind of research in 
problem-soiving efforts. ( " . - 

^ 'The conference- was partially supported by the Office 
of Extramural Research, National Institute of Mental Health 
and the J^esearch M^nagemept Improvement (RMI) Program of the 
\. National Science Foundation. Some of the RMI Program supportedr* 
necent studies examining conditions for effective university^ 
based inte^rdiscipl i nary efforts were included in plenary 
arid workshop sessions. The proceedings document and other 
dissemination effortrs are supported in part by the Division 
of Policy Research and Analysis of the National Science 
Foundation. 

We acknowledge the qenerous assistance and advice 
of the members of our informal planning group and many others. 
We th'^nk all tlio conference participants for their many 
c o n t r i b u t i o n s a n d f o r e n d u r i n a the t h ^-ee^'-xco nference days 
With such aood cheer.\i V/e thank Robert: Cu/tler and Ernie^ . 
Powers of NSF, and especially Betty Pi>k^tt of NIMH. We" 
acknow IcdcT^-^ th^' r;\-iny ^'on ^. i h: i i an s nf Mary Dolan-, Cathorine 
Tafoya, Jeannetto Rnhtaock , Albert Wright, and ^Ralph Manual. 
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And finally we- thank Gordon Enk^ of the Institute of Man 
and Science, for hi& advice and help^ and to his staff \artd 
colleagues for their substantial contributions to the ^ 
success of our conference. 

We hope that all who participated and all who read 

this^ocument not only^will be informed, but also will be 

stimuiated in sonie way t6 contribute further to this 
important area. ^ ^ 

Richard A* Scribner 
Manager^ Special Programs 

Rosemary A, Chalk 
Conference Coordinator 



ERIC 



TABLE OF CONTENTS 



PREFACE , . ' 

INTRODUCTION Riohdrd Saribner . • . . . 

' ■ ■ ' . J 

KEYNOTE ADDRESS 

4 

TOWARDS A HOLISTIC APPROACH C. West Churahman 
CdNFERENCE PAPERS ^ WORKING ON THE PROBLEMS 



THE ENERGY PROBLEM: A GUIDE TO MORE ADEQUATE 
APPROACHES vavid. Rose ^ . * * 

COMMENTARY }jaBeph Leary 45 

THE mm EXPEDIENCE IN gOCIAL PROBLEMS 

RESEARCH I INiSTITUTIONAL CONSTRAINTS 
OF HOLISM Anp^C: Maney 

COMTIENTARY nlfir--: . Aht 65 ' 

URBAN TRANSPORTATION: THE REAL ISSyES NEED 

TO BE ADDRESSED' KRnyiBth W. Hfsaihington • 
i 

APPLYING "science i-0 PUBLIC PROBLEMS: TflE 

EMERGING STRUaTURE OF INTERDISCIPLINARY 
EFFORTS r:hp I s,t:^pJw7' yvight . , - * * 



WO RK S H O P_ SET 1: ASSESSING PRESENT FORMS 

A. CONCEPTUAL DIFFICULTIES IN 'PROBLEM^ 
ORIENTED RESEARCH: FORMULATING THE 
"HOLISTIC" QUESTION Chawles P. Wolf and 
Fredc ri^^ k J. Rossini ' - - 

I ' ^ 

B. MOTIVATION, INCENTIVES AND RISKS IN 
DOING PRQfeLEM-ORIENTED 'RESEARCH 
Ronald Corwi>i arbl harry Avnstein ^ . ^ 

C. -^^OnffLEM-ORIENTED RESEARCH PROJECTS: 

■ LEADERSHIP , MANAGEMENT, COMMUNICATION 

FACTORS /. :,r / t\; - -t;^:? 7K I J^ayrrion-^ Woodrow 



) i 



D. ALTEfeNATIVE ORGANIZATIONAL DESIGNS ) 
TO MEET SOC'IAL NEED,S Avi& Lewin and Ian 
Mitpoff . . . . 

E. INSTITUTIONAL ROLES AND LINKAGES IN 
MORE EFt'ECTIVELY HELPING TO SOLVE 

SOCIAL PROBLEMS Jliel Snow 'and Daniel Alpkvt ' . 

F. What is the "demand" for ' ^ 

INTERPROFESSIONAL PROBLEM-ORIENTED 

WORK? Riahard Bolt and Clark Abt 



CONFBRENCE PAPERS; UNDERSTANDIN G THE PROCESSES 

- - ■ ■ - : 

OBSERVATIONS ON INTERDISCIPLINARY STUDIES 

AND GOVERNMENT ROLES^ Don E\ Kaph .... ^ . 

CqMMENTARY Joel 3now ^168 

UNIVERSITY RESEARCH CENTERS: A COMPARISON 
OF THE NASA AND RANN EXPERIENCES 

Henry Lamhright arid Vaughn Blankenship . . ^ . 

COMMENTARY AJrai^;- -.-^.^h 202 • 

XJTILIZATION Ot^ PROBLEM--ORI ENTED RESEARCH: 

BY WHOM?^ FOR WHAT? -nat-'han Carian , . . 

C0Mr4ENTARY : ^ r n .^hah 220 

,L- ^ " 

WORKSHOP SET 2: R ECOMMENDING ACTIONS ^ ^ ^ - 

■■" ^ ~ — 

G. UNRESOWED CONCEPTUAL (2UESTI0NS ^ 
ABOUT SCIENCE AND SOCIAL PROBLEMS ^ 
i-'i^ngv-: A.;., n K>iarp' . . /^-^^ 

H. RECOMMENDATIONS FOR IMPROVING ^ 
MOTIVATION AND J^EWARD STRUCTURES 

am M: ' a; ! ^ r-rr -au lav ... ' . \ . 

I. REC0MMEND^^.I^4S FOR CREATING EFFECTIVE 
MANAGEMENT STYLES FOR INTERDISCIPLINARY 
RESEARCH ^ ::.:)^n:ia ::aa:na^ 

J. RECOMMENDATIONS^^ FOR NEW ORGANIZATIONAL 
DESrONS: ADAPTING OLD. rNSTITUTIONS TO 
NEW PUNCTtONS /'.'-;■>; /'^j :>.a^i/.d 

•& ' 

i 

3 



/ 



K. APFICTING THE ENVIRONMENT FOR PROBLEM- 
ORIENTED RESEARCH s GOVERmENT FUNMNG, 
AGENG¥^ ATTITUDES, PUBLIC MARKETS 

TomLinson Sparrow and Edward Posiamek 



OBSBRVAtlONS, DILEWdAS AND 'ACTIONS 

olSERVATlONS ON INTERDISCIPLINARITY i ITS 
NEED, MANAGEMENT AND UTILIZATION 
Walter mA^ Hahn . . . . \ 

^ LOOSENING THE, SYSTEM TOR RISK TAKINGi CREATING 
A "CHARITABLE" ENVIRONMENT FOR RESPONSIBLE 
AND I^^GINATIVE^APPROACHES TO PROBLEM- 
ORIENTED COLLABORATION Donald' Miahael 

THE DILEMMAS fACING US Dani&l Alpert . 

ACTION ALTERNATIVES FQR AAAS C\ West Chu^^ahman 



THE NEXT STEPS Riahard Jar^ibner 



APPENDICES 
PARTICIPANTS 
AGENDA . . , 
EVALUATION * 
BIBLIOGRAPHY 





V 



"The view that interdisciplinary research teams 
are needed to adapt scienQe to social problems 
reflects a ^rowin^ belief 'that in a technological 
society the social and phySdcal systems are 
inseparable . '* 
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INTRODUCTION 



Richard A. B'cribner f 
Ainerican Association fbr the Advancement of Science 
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The title of this cQnferenoi, Adapting Science to 
Sooial Needs, was cbnscielasly and deliberately chosen. It is 
hot precisely accurate connection of words, for clearly science 
cannot itself be adapted to anything and stj^l remain science. 
But the title hopefully conveys concisely tW^ thought that knowl- 
edge in^itutions and the mariner in wh^ch some scientists and 
other "knowledge producers" do their -work cMn and should be 
changed in way^to contribute more effectively to ^olving or 
ameliorating pressing social problems. Both of these assumptions 
are admittedly arguable and we will no doubt argue ^ about 
them at times during" the nsxt three days bil^— thBy^re where . 
I begin. ^ 



Assuming we can and should make these changes^ the 
questions before^^us include: what^ are the present barriers, to 
more eff ective X holistic ^ contributions? How can we better 
understand what/ needs to be ddne? and what ar£ some useful 
' steps to move us furtlie^r toward more effective contributions? 

- *4 BACHtlROUND - 

i " 

During the past ten* years v we have seen widespread--%^ 
efforts to better utilize science and techriology for the improve^ 
ment^ of human welfare. These e f for ts^^ would use science, for 
better ^development, manaqement and prot^ection of our _ resources , 
for Mielioration of pressing social preblems such as^drug abuse 
and crime prevention) for alieviation of the problems of urban 
development, and so orti As efforts continue, one observation 
surfaces and resuriacast our scientific institutions generally 
lack the capacity to effpptiveFy turn knowledge to action* 

As Har.vey Brooks has noted: 

Tpday a M the advanced Indus tria 1 nations are 
auffarinq trom disillusionment with the failure 
of science in attacking what are perceived as 
- tho most u recent problems of the future. It is 
(-increasingly appreciated that the lAame lies 
not so much with science itself as with the lack 
'of meclian Isms and institut icms to couple science 
» 'to its opGra tionai applications -i*n the social 
sphere. 1/ 
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* * Pursuit ^of thfeiS€3 efforts has yenel^3lly ^Droceedecl on the 
assumption that scienp'e^ an^i ■ technoldcgy have thea capability , to 
contribute pubs tan t^i aj ly toward the solutiVn of some pressing 
social problems^, proyided fliat properly directed research and 
adequately supportive ins 1 1 tution=-building are accomplished. 
Some have questioned this^^-basrc assuitiptlon and the purely 
'^orgahizational" approa^::h ^ arqurnq that there ai?e inherent limits 
t-0'""O^e .application of disciplinary or even multidisciplinary ^ 
reduct-iohis t thinkincx when solving comfjlcx publ ic - problems . ■ A ' 
more ..iiQl is tic^r truly interdisciplinary or interprofessional 
approacn to^ problem-^sc^ vi nq is required, according 'to this j/ 
school thought. Howevei^ present modest attempts ^to do 
interdisciplinary w^srk of this soft ar^, neither easy nor neces = 
"sarily successful. /Several reports have noted the difficurties 
seemingly inhefrent In defining, sponsoring, performing, and ^ 
utilizing ^nterdiscrplinary public problem-oriented work. 

Within this area,- lack of unders tanding .about the, manage- 
ment, communication^ and other factors affecting interdisciplinary 
research is striking. other factors include the lack of Integra^- 
tion and ut i 1 i a t ion o f a|.)plicable science knowledcie., and the 
still widespreacl^ lack of communication between natural and social 
scientists. . Sirlce It seems more and more evident -that inter= 
professional collaboration is needed to effectively address the 
use of scientific knowledcje for solving social problems, it is 
clearly necessary to cxaiuine the accomplishments and shortcomings 
of attempts to date.- Greai:=^r and more effective adaptation of 
scientifi^c knowledge and riethods, and better utilization of the 
results of interdisciplinary, proMem-or len ted work will require- 
more understanding of f he . c i rc urns tances of the applicability 
fa-f these approached and stratecfies for overcoming systemic 

obstacles, ^ 

* »- ■ " 

A roDprt pir-jpired by' the Commi t tee on Public Engineering 
_^licy iCOPEP) at rJAr: in i97 3 !i l c|hl i gh^ted the need for a study 
^ th^LS sort, Th- rer^orl, titled Priorit^Le ?^ for Res e arch Applied 
to ^ NiV^giraJ. NiM">ds , r^tiv/^d m thc|^,.. concluding section: " " 

Cnnrcrn fi.is be/n- e:^:nressr;>d . . . tha t the nati()n's ^ 
t:a[)ability ff) underf.?do.' and' uti]=izo the }:ind nf 
rer;- irch r-.u/r )r)in.*ndrKi herein may be liraitCLi, 
parti .;u! i r 1 /dur!^ ■iiovr^ is dependence on tht.j 
use of Ro^M.^ 1 sc:i(n"iC'? n^jTsonnel for work m 
i.urobleni-o rie n t:ed areas of research. These and 
J \ _,.many r-i-iO^rl questi nm were discussed during this 

^' study/ b u t: . . , s ii^'h nr.nhLomn are so extensive and 
i i'lpc) r t Ml t; rif\ ty^ merit i study of their own, 2/' 

- . ^ ^ 

A H^jC^Uid r 'L- r -M't.' n f 1 y ijr> ':j:iro(l by the O-jnttM^- : or Res^'^arcn on 

P t ] I 1 /a t e -^e Si ; i n 1 1 f i r\r r.^ ] < ^clnc^ at the [Jn i- vr ■ fs i ty oi Michicjan 

i n;l L r ••fte5 in Ms "^rrnM ns i .^i.-; tk^w kin^lH of i nrO iLUfional 



arrangements which encourage in^fd iiHCip I inary interactions ^ 
are 'needed if effoctivu utili za4:ioit social science research 
is to be^ achieved. The report^ states: 

Insofar us trho producer and user communities are 
comprised of individuals^ v/ith difforing abilities ' * 
and inclinations to deal with the scientific and 
extra = scien3t i f i.c \aspec ts o f ' pol icy issues , e f iec= 
■ ti.ve uti 1 i^a t lOTT^'^robcibly will proceed best if it 
' is pursiie^d 1)'/ a set of individuals representing ' 

. * d 1 f f ere.n t 'romb 1 t ions of roles and skills who j^"^^ 

are locateiJ m an ins hi hut i.onal arranqement whicl^ 
allows them to take-in to account the practicar 
factors affecLinu both the production and the use 
of knowledge. 3/' ^ , • ^ 

Today, more than three ycai's after the oreparation of the COPEP/ 
RANM report citerl ahove, there, is stiM. widespread and acknowl- 
edged concern r-^' ^M^aM^: ^ the laek or an onn^^^inq (-examination of 
the problems and ^ )a; ^ :-.;t:a of i n he rd isc 1 p 1 1 na ry research. 

? ■ 

O^; hD^V''Tl^<-- heTK?4Cf: TO SOCTAL NEED 



The att^aiipL cojply or adapt science and engineering 
to social needs takes anaay fc^rms. It is. for example, concerned- 
with usmcf^ the K : .k)w L'^vi ; ana nictriods of science to anticipate 
probabfy beneficial ana rie t r i n^en tal ^ e f f ec ts of certain techno^ 
logical advanccia or cc'iaaujs of action technology assessment, 
in other words -~ if in a'^jir^'e rner! with the development of 
means wherel")\^ h'' ajit-ntific a/ul cnqi necM:^! na community can 
better undo rs tainrl i a- ne(:;ds of public prob lem-^solvers and policy- 
makers; it is -a .ey rM'.^d with the framinfa of "disciplinary" 
([uestions m roviO:. IfotL tney^ have maaLaaaa relevance to, and 
therefore p roa aa^ai ; 1^ ■ ,;lse greater use in laiders landing and 
Holvi nq acMa ia L a^'L'ia. uroblems and, for a f.inal example^ it is 
concerncKl with :iow thy ruLI breadth of scientific and engineeri.ng 
(and other pro : ess i ona I ] expertise can be brought to bear in 
examiniriq ''>'aa'' i^- sm I a:ifais to our public pr obi ems. 

r;en.-aviNtv spo.-;aLa a, ^ur aijproaclies ho., solxang pressing ^ 
nationai prob J-en\s^a r^:- : ragmanted and sometimes counterproductive. 
:-:f fechive hc:)lisf ic,^ LMf:aer than nua-u cd.aborate reductionist 
ippr^)'.'; ■ 0'q>/^:^;-.i !^^'ar >a<amplc^, l.n writincj on the energy 

o !. , \):t)/\^^\ ■ icia i.'caamon ted : ^ " ' 
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a\M:av'a; .i la fMvUaandLaq (:;ome aL tlu:^ synaptic ^ 

t . ; wl lO ■■ ^ - i r i ■ M.n^ -.1 L a c; i jj 1 1 lai ry spec i a 1 1 i es 

]-.•;; i; : ] ,r ' ' "m: -ihaic; my. siirjlr^ chi s c i p 1 i u a r y 
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line, is no solution to the ^problem. Major problems 
cannot, bq propurly definQd in terms of sinqle 
speoific tasks.; noi^^is it onouqh to think o t the 
sums of Ruch s>M'..iLHtLj tasks. If qfto attempts to 
divide a problem inuo its separatG parts by 
whatever rulnn — some connect ive tissue will, be 
left over, which cannot be ignored or separately 
assiqncd.' ^/ 

FrecjueYi t ly attejnpts to brine sciontifLc information 
and analysis to bear on social, problems are lumpcnl under such 
rubrics as "rest^arch avn^Vvv^d to public problems" or even more 
mys terio is ly " [jrob Ir^m^or Lented research . Basic researchers 
m the na-t Lira I. . sc lences , corporate research management special- 
ists, ane.i keepers c; f semantics wince at such terminology. 
However, when efforts ol analysis and knowledge cfcneration take 
place for purposcn^ more oricnited toward fulfilling or facil- 
itatinci the mission or 'loals of social . ins titutions' or agencies, 
it is generally terru.ci apolirHi er policy-oriented research"/ 

Tf:is work takes c L n.:'.' in many institutional set^tlngs; 
Ln uni vers i t 1 ns , ,irid.-crp(.)rattj settings^ in nonuro f i t= emd 
pro f i t-mak .1 UiT research iiis- i lutes, in national laboratories, and 
in governmcmt agencies ana uialer the auspLcos of the National 
Acndemy of Scu.uic:es are.) ^ ■ ^' c- s lo iia 1 o rcjan e^^a tions . The rela- 
tinn,shif:js -uid i. a tt.aa/tgn ne c ; c mi that concern us are those between, 
: c rvj examp 1 e , go'/C' r nmt ad; pcd^icy and univr^rsLty" structure; 
miss ton agenccics Jiricl r'.;se.ur"^i uidg:.s, mission agency heads and 
^Jeaders of r^rob I (Mii-nr i (^rd:ed lavnns ; btd:.ween the Office of 
I'r^chno I ociv As ses smr n .inci i ■ 'O n t rac to r s , and bcd:ween universi-- 
t. ICS (or " knew] ("nth- crsanc-s") anrl local institutions which are 
a t t ^ -iiipt i Uvf fo sol^^/, c,c lct:al uii)an i.aa:djlems. i'he processes 
w[t ic:'h conc^ada us \ x-\' -i A , .for example, the approaches of the 
scicMitific (frouf'S d"'3 t!i^ ipivl. i c:a t ion of (reJatively compart^ 
mt ai t 1 iZf'd) l•:n^wU^da^"^ \' ^ c.irticular social {jrubrems, .the involve-- 
f':tf>nt rs\ " usfcad' in a!': h';:pc the approach, the supportive or 
Hf )nsu[irH:-jr ^m str-uctcc:' \\\ v/hich the work is to take place, and 
thfj i::e uis thr-ai ri: wh i en ft' u.-u.ddi Iness of such efforts may be 
■'■ ' a h ■ i x \ c ' ' a , ' ' - " 



i [:P': ac . tic a;^KV in )a e :v ri'sI'Iapch 
(ino major appiuar:!! toward adapting scicntiric knowledge 



fjcbMr^ : rob 1 ":;v- s^ d"* a aa is f h- r.;o-c:a 1. Iral i n te rdisc i. [ .tl i nary ^ 
indi^^y r-^;-*oroh. Tlo s in ' 'h occurs in different environments 
g h'^ U'i ! ' a=s I t 1 ■ , ac -^e iaa;i aU ; industry, and i nck^penden t: 

a ro[i -^UiO-r.- b'C Mii'St .ct-ai in acatiraTu ^"'^ settincis.. 

i f l\{ ) • 1, 1 [] , ' ■'be- r vca o//^ not-rMf; it QurreuL s!i i fto^ 

: rn;;-! ^ : ; n . i tc M"! ■ ; ON n I t'^ o( u i f r i ^ a ^ [■ •. n w ■ ^voi'k co[i t; lauu^s * bca'^orN^ 
o ; . I o no ! - ■ r o. ^ • i c i ^ : ; ill' b - - .a ) h ' i o .{lo p i rgi ' V\'y^y ' .\v 



i 



Intcrd i KCM pi Lniiry research manaqoment in the university envi- 
ronmsTit has baen the- subjoct of cons iderable attention, _5/ 
Similarly the problems of conduGttnq such research and the 
necessary conditiui^s for the nurturing of it have also received 
much attention. . 



Nllles has notc^d : 

Interdisciplinary reh^earch is b iinul taneously an old 
and a new phGnoiiienon on vu"iiyorsity campuses. The 
q r Q VI t h o f k n o \\' 1 e d q e r'l a s a .1 w a y s h e b n a p r o c a s s of 
building upoii past experience of some aspect of 
life or thoucrht, bDrrowing investigativof* tools from 
other dis'cipl i neF^ and thereby deve loping , both new 
^reas of knowle>^uje anii new means of exploration-. 
This borrcn-;ing arten an interdiscipiinary process 
and .is qultu frequent rn profesGional schools such 
as law , dncji uucr i nq , mod ijino, and business afeiminis = 
tfa=tion. Vet, i n terdi. sc ip 1 1 na ry research is also ^ 
new in a very real sense. Man's increasing use of 
fochnoloqv in particular has brought abou-t'a growing 
recorjn 1 t 'U)n ttiat the wordd consists of a myriad of 
c-amplex ai;..! i n la^r rola ted components 5 Changes in our 
use of i. irop La\:a b le resources, alterations in the 
way we communicate, provide health care or move our^ 
selves frnr p;.. inf to point, all have far reaching 
and often, \ :\ l-Lc past, unfort^seen societal effects* , 
Thiis the I :i ^:^M. d 1. scipl inary ' research which ia becdming 
itic re ns ;. nq 1;/ .L:M[..-j lit an t in meeLing these challenges 
must include coh'^sivc.^ c^jns ido ra t ion of a wide variety 
of societal. an:i techno hiqical factors. These can 
only be L n t.^- ed by r:ombining the talents of a 
broud urr:a/ a ; ^ resea rclie rs . 5/ 



- ' ."^"-^^ii l:.^n :-U\!tos that th^:- t^:.rin i nterd i s cr pi ja gaary research '- 
implies th^:.^ ja'n' , a^>e rdd na red / and cen t i n uou sly inte gr ate d * 
research ioiV::' b/ :,-;-:p^a:■ ts wLth d i sc r L i an ry backgrounds , working 
torfether and r c'^^- ua^ ^ nc loint reports, f.)apers, recommendations^ 
and/or pl iuu;;, wticai ire ho tightly and thoroughly^^ interwoven t 
that the spec i r i ^cr)n tributJ ons o f , each researcher' tend to be 
obscured b\' tht^ joint product. It involves tl>e interaction of / 
clearly n- w id j u ^ i a: tpi y c; i.]; i iaios such as the jjhysical science^s 
wi. th the a^j: ; \\ :a !'al■'^'s aiut'or Ijiw, vajonondcs, etc. It differs 
from nigd:_^ p aiacM^^^p r u-y ^cuii'airfdi in that the laC:Qr can be per- 
formed b>/-="^5TgSerts with d.i f ferent " discipl inary' backgrounds ^ but 
who wo/k separat-dy, n;a necessarily in the same environment or ^ 
wi-th any mutaia 1 :cr;a m 1 \ u 1 1 nn , exploring different aspects qF a 

CO n t r a 1 a r? ^b bjm . / . , ' 

' " w - = 

ra^. ' b s t a u> a: 1 . i , ; ru-)\ semantic or trivial. Interdisci^ 
pi i. narv r^-;- ir^'a, a \ ' - i i ip 1 i ca t ro ns of continuous integration 

and r = ^ f i rh"'!"' -ir ili^^ic r/i ai .■.Mpru} lHHU-">a, 'is [orosumably more 



r 



useful. 'I'lp 
funding aqanc lud 
occurs much lejss 



borh of uni versihios , c^n ritnrn tions , .and 



1, e n n 

Uritu,' fias been that intor.;-fl:^cipli nary research 
frequG:iL..; hhan' couLcl bo dosi rod, 4/^ 



The focu3 on ii! ro rd r? 1 i narv reseaixJii of ton leaves the 
impressiori on peoplo not d;.ro.^tly involved that the approach to 
policy research has b^>c^-.:ne the' end ejonl,- C lea r .1 y / such an 



unu uL lHu Jjcst wayH} tor 



^PP^^ich is but one v/ay ^p^:^-i 
^ disciplinary knowledqe to be ^ inteciratod in problem=or ion ted. work, 
From that perspecti. ve , [^erhaus the principal cri terion of suc- 
cess in interdisci pl'lnary eidi-jy resiMrch should be its ultimate 
'Jtility. ' .. . ^ 



Some peup 03 have roiia^^d t\w qLu^sMon of whether univer- 
sities' should be invoj.ved lii ;:eobleni-oi-iented .research at all, 
while other^ iTidic'ate tr^;■:]i.vr us potential for usinc^ this research 
as the basis for new trairoLnq proqfams and currii::ula armed toward 
real world problems, De/-.-: Bok, Presider^t of Harvard University, 
raised this questiOT af r:ie nroper role for the universities^ ^- 
durinq -the L9 7(y AAAS iivoM. lo,: :u Fiostori: 



L r r\;e-- ■ ::ob iv/,\\-:. 
=attac;k imnkjdraL-. 
have to cjr apple, 
u r>±^e I: i5 i. t 1 o s a f f ■ . 




'O'ei 1- rqu-sca le ceani otfcjrts to 
■.:;nal ^rroblemS; wo will finally 
'Ueiy with the question of v/hather 
' tu;o^ t environm'"oi ^: for work of 
a r. ; un i versi t ios nave ^ provided 
iojsea rcii because ehey o f f er > 
uoi^ , :^ecurity , and an opportunity 
no ^ram a new qeneration of 

a prOL.^'SH v/hereby trajaiinq and- 
o-qv } v,:^ other. But it La far 
V' 1 r ruqs i 1 1 aoply in -^Ojual 
^ o i.a rqe--scalo proiDl ern oriented 

til is k .1 nd ; i ndt.qjonu-:uiee and 
Ly hanujor tlio ie vu i or)nie n t of 
a terd iscipl inarv e-o rk . And it 

hiqhly s t ruo toi r ^ d , aopj i.ed 
\ ropr ioite ^St^ttinq Um: La^^aininci q 
li in all; the natu]^e C)f .this-, 
di fferent from the t rad !_ tional ■ 
Id"! -i t thcajqh t f ul ^ eduea t-:) l s 'vi 1 1 
^. \'y.iA :v\t thoir lua^ it"^oa-;ui8 
. O ^ ■ . '1 ' 



Ana 1 ^ 



to 



part 1 o loa te 



, . , r a 

d'o.a:; 



:o s^u^y a numi^or of subtle 
irehitncture =-= iiow to in= 
t ^1 i. Hc i [^i .i no a tai =work ' 

[til nary 



tha t- " i ^t^o-^d i s-. 



work "is constantly renGwed by int€:?raG tion with its 
parent^ disc iplines , how to develop the new modes 
of authority and governance required to coordinate t 
a team e f ^ort, , how to provide the incentives and 
criteria for advancement that will attract able = < 

= young investigators to cast their lot with these 
new under takinqs - f^/^ 

■ . -Whil© some of our concerns and approaches are Tnost 
often thought of in a uni versi ty context , such an environment 
for adapting science to social needs is not the only concern 
of this conference. Nor is oiir focus exclusively on inter- 
disciplinary problem=ori.ented research.^ Rather these are 
principal foci in a larger , in terconneoted array of institutional 
environments. jTlie broader concern is how to more effectiyely 
couple the results and methods of science ^nd engineering to 
the solution of public problems and the policy process, 

i 

CuNrbRFilKJE riJRPOSES 

The warksiiop^con £e ronce has the following purposes: 

To cxan''::-_; Boiuc n f the present modes through which^ 
scionti.''*/, enqineering and other professional 
export: i.^u i.o used to perform problem-oriented 
researcri ; . ' ' 

To be u bar do fine t:ie barriers or weaknesses wathin 
this enterrjrise which^ prevent or -inhibit more 
Qj:^'jcti\^Q or innovative approaches; 

To asi^xj-^^ tne areas of continuing uncertainty 
and confuBion regarding more effective modes of > 
better adapting science and engineering to social- 
needs; ^ ^ . 

^ ^ ^ ' ; ' ' 

Tn.sugciost: institutional, system, and behavioral 
chan^jes v/hich cou\d help to -make these efforts 
more effective andXuseful; and 

To racc^nmiend courses of action for AAAS and other 
o r q a n i z a " .1 o n s . 

■ The conforance is built upon a- core of information 
presented in the following seguence t describing the require- 
ments for scienti f ic knowledge and research in specific probj^em 
areas (such as cnercfy, sacial problems, and transportation);^ 
assessinq the developrnent of some management and organizational 
processes for perfnrminfr interprofessional, problem-or ientedi 
^research; nci" ^-<am i. n i n g .Hfsnn factors affecting the utilizatiah 
Qf resoarc^ri worl: ; :K;ci.il. i ; rob b.T^r;SO 1 v i ng . 

s 



X 



1 , 



ANTrCIPATU:D OUTCOMES 

The best and most cumforting view thi| or any 
other conference is as one '^vent in a process. It is ex- 
pected that some thinqs set in motion tay the conference will 
be ' con t inueci by the AAA5 some .presentations may become 
articles in Science ana other publications. However, it is 
always difficult to project procisely what the ^outcome of 
a ponference will be or what activities ;will be Occupying 
further attention. _ rJever theloss , some i^robable results can 
be s U(f ucH t':'cl , 

The conjie rence i5?,cuss 1 ons and the subsequent refine- 
ment of the proceedinrjs' s(iouid highlxcfht 3ome unresolved 
questions, app^aches to answerung them, and suggested agendas 
for action by vt^Ll^bs organizations. For example, the cori- 
ference may develop sugqestions and guidance for mission 
agencies and supporters of ' interd isciplir^ry research^ for 
further exami ning ^ the effects- their posture avM contractual 
arrangements may iiavu on r.hu luotjvation and rc^ward structures 
within research p^q- f orni i nq institutions and on the usefulness 
of the results. The conrr^rtjnce may suggest that a national 
university professional association give additional serious 
consideration to ways ir vdiich disciplinary structures and = 
interdisciplinary eticuqc^ .in more easily coexist and be mutually 
s uppo r t i ve , 

'['he workshops may T:rori:.:cn r ccommenda tions ^ f or facilitat-' 
ing the linkacfo of broad-based caiterprofessional groups or 
knowledge centers with injblic oroblem-sol vin^^ and policy form- 
ulating bodies. They may ^coma forth with plans for professional 
o rcjan i. za t ions to carrv out [U'^)qrams designed to further legiti = 
mlxe po 1 i cy- re 1 e va n : I'csearch; suggestions for the AAAS to 
become involved m co 1. Lubora t i ve endeavor^s with other appro- 
nriate orofessLonal ^)rqa:. i z a t ions in examining cfuiceptual, 
institutional an^l o r :ar; i xa t lonal questions; plans for "programs 
u r" education" t-j L^:ii' r couiniuri l t i. u s who shoule be ..iware of some 
or the input: t'"> axi ;a'sujt:s ot: this conference. 

in de vc N:)q i n j t h^ - hackgrounri for th Is vcon ference , some 
ot th(' [nax^ui!^ ■^oni:actcd expressed su,rpripe that the AAAS 
was i. nvoJveq i. n a ;ao]uct I'-iated to^ man/age rial anci organizational 
processes, [lov/ei'':c^ , tiie - Assoc la t ion is ih the midst o-f re- 
thinking both its present scicmce and public policy program ^ 
and reframinq its generai?" Lonqer-range goals. The conference 
o rocvv:ei i nrf B wi Li be d i s Hern ) na ted widely to persons in .the ^ 
priv^at'"- and nubl i c s^^^ctors wha have been identified as interested 
in th- -^■''M-aLl oh p ^ 1 1 i'^\^c o the conference. The results sug- 
q^;rO;inq p.nor-^' ac:tivn rob' v/itairi AAAS sill ■bo intB/fratdd with 
Khe onqainq riann.na fa~'Ocoso wi^:diin the Association. What is 
■.jb:^ar .i'r-ih/o' i t.lr.it A.\Aq will strencfthen its ro].e as a ■ 



center tor interdisciplinary communication, move toward 
fos^^ring more effactivG interdisciplinary research and inter 
professional endeavors, and raek to take greater advantage 
of th'e leverage extant' in its unique 'institutional role... In 
that context, one area of major concern for the Association 
is how to better adapt the knowledge and methods of the- 
se ie nee b and other pro fesB ions to the needs of public problem 
solving. 

Finally,, since the conference is a *'point event" and, 
as already, noted, we ar'e involved in the encouragement and 
strengthening of a* process, the greatest output may be that 
which results from what you, the participants, and others can 
do- in carrying on from this point. 
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, . . for science to contz^ibute in the way that 
we hope it would, scientists and the' system 
t h a t ma i n t a i n s t ho m must become hoi i s t i c ip a 
far deeper sense than merely by being- intardis 
cipl inary , ^ ^ 




KEYNOTE ADDRESS 




"Does the knowlociqo systemvwfark wgII? The ^ 
knowledge gencratars nr(^ qenerally satisfied. 
The manaqers in the lederal governnient . . , 
are seric)usly worr lod.:' The state and local 
government peoplG (feel that the) system 
worked very badly as for the public, ... 
they were not heard from 

Bometh i nrf i :^ w^nng if ^.,the generators, of 
knowledge in our drsciplines are very specif ie 
and yet the need fc^r inf^^rmation is holistic," 




TOwkFiDS A HOLISTIC APPROACH 



. C West Churchman 

S c Yi o c J 1 of B u s i n e s s Admin i s t' r a t i o n 
University o f California , Berkeley 
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I would like to begin by relating this ' conference^ to 
another one. Last week I attande^the National Science Foun- 
dation's second forum of th^ r bicentennial year celebration . - 
\ wMch has the peculiar title ''^Project Knowledge : 2000.yr^^ 
""intent was to look at the knowledge system and its relitionship 
to oth^er aspects of society/ It fas based on' a flow model ofv^ 
* " the the knowledge system works. 

This system begins with an identi f ie^Mieed on the part 
of society; it tlicni flov/s to peOple who h^C the capability Qf 
funding knowledge investigations whieh wiCl respond to that 
ideiitified need (tliey are pecjple in various aspects of govern- 
meriti state, local , and. federal j . It then flows to the generators 
of knowledge, the tnird group, who may indeed be involved M> 
the first step in identifying the need. Then, eventually.,^^hat 
^knowledge is supfKir:.--: to flow into the users^ the people who 
' be^fit from that knowledge, who then generate a demand for - 
R^W^ needs. ThoB^^ u:-Qr.f= of knowledge actually represent a 
/backflow, because tlioy are the people who fund^ the k^iowledge 
generators and' also help tlie managers dcaide which of these 
generators shall he funded. 

If step -wiLj, tiie idontifiod ne^dy is eliminated, then 
one gets somethi:*-; called basic knowledge, or basic research, 
where the identified need occurs among the group of knowledge ^ 
generators themsel-/es and it is , not related ^ directly to any 
idontieied ne^jd on the uar-t of the public. 



^n Project Knowledges 20 00, 
organized in e^j^ntially six teams ^ 
the kiAi^^of individuals they were 
dedcribe^. . Tliere was, for example, 



t h e CO n f e re n ce wa s 
v/ho were identified 
in the flow model I y 
^ _ repr^esent ing the ident^iied 

need>^^graup of state and local government people, ranging 
from people in state leuislatures as well as boards of super^ - 
v^^sors or ctty governniencs . There was also a public interest 
group, which Was a teani resprasenting people interes^d in 
labor problems, a girl representing the National Student 
Association, a woman v;ho\vas President of. the Women ■ s League 
of Voters, and so on, Tlie second group of people, who 
represented the managers ^and funders of knowledge, were 
staffs in government dopertments, mainly federal, such 
Mill , N5F, F: RDA, Labo]' md in tor Lor , and soma congress ior 
staff. iMl^^ trn rd .;r<ji::. v/-;*re the cfonerators of knowledgeT^in 



ERIC 



which there viere three categories: universities and colleges 
that do research^ ttie think--tank typeBs such as RAND and SRI, 
and the^ private corporations and their research interests, ) 

* ^ 

tfhe fourth group , Lhe users of kno^ lodge "^nd ultimate 

reclg^ients of the benefit of the Rnowledge^genera ting system', 
. y>eplsblic (althougir th^^t meaning was car tainly , not clear at 

this conferences) was not represented by any cjroup directly. 

In other words ^ the conference ;did not go out into the streets 
'of Leesburg, Virjfinia , and ask citizens to come and fbrm anot;her, 

groufi. ^ 

thought that the ba,sic question of the second forum 
of Project ^Knowledge : 2000., wasi - ' 

■ " Do e s the ' k n o w 1 e d q e system wo r k we 11?" 

_ * _ _ _ ' fc- 

In effect, since the public is paw_ng for the knowledge system 
as we have it today, can you say that the system pays back 
the funders well and satisfies the basic needs, th^ are , ^ 
genera^ted? Secondly, how well will the knowledge' system 
work in the year 2000? . ' - 



The responses wero interesting 



A, The khowledqe g- ■ r ■ I'a tor s are generally satisfied 
that the knowledge system U'^os indeed work well. They 
recognize tthat certain caurLons have to be made, ^Imd^that 
a n e must a >: p e c t c h a n q e s i n t h e k n o w 1 e d g e sy stem in the c o m i n cj 
decades. In fact, D<^iv:i.d Apter, a well-knov/n political scientist, 
pointed out that in hi;; experience all universities are con- ■ 
stantly in change. The ra^.";t that they a^e constantly in change 
in a minor way dirin ' r d L p; turb him at al^l 

V\ 

The manri^-. "s , h-.; [people in ^the Fedieral Covernment 
( a 1 1 h o u g h t h e y c o u 1 ci i s o be in state and 1 o c a 1 q o v e r n m e n t ) / 
who have to decide on ulu: alJocation of funds and, .ui part.icular, 
recommend to thelT houses policies as to the allocation of 
funds for isuppor tflnci research, are seriously worried. They, 
do not think ^ the svsLcm works well. They -feel that, there is 
real di. fficuity in undern Landing ^what the knowledcTe-^generat ing 
communLty is. trying to do. They are trying to 'evaluate and 
make recommenda 1 1 r^nx tu their bosses through memoranda ' but 
their bosses are very busy peoole who have many other th.Lngs 
c o n c e r n i n cj t h e' m , 

C. The :>rate and local vfovernment people frelt that 
the knowledge system worked very badly fi^om their point of 
view. rt does not respond to their needs for knowledqe in 
dec Lding^ho var.l.ous issiic-- that they face in counties, m 
ci. ties, and in stare^s, Thcr/^were deen Ly dissatisfied with the 
oresent knowb^rfre sv;e-^;-n;. 



. , ' , / 

D, An '=^Dr ttfe p'altjlic, the eventual users, *hey were 
not heard from in the conference. / 

A -a,, / ■ • 

f ' ' !■ M'}';? rC AND E'.XOTERIC KNf)WL,EL3GE 

■ . ' } ) I ■ 



Now for a flpeculati^e interlud@^. ^As a philoSfOpher' I 
am interested in the nature of knowl^ge and I woulS like to 
discifss th#v yarioug forms that knlwledge has taken in the , 
history of the human race. The sa^entists can be divided 
into tifo 'fvypes: .those that are ing^restod in esotpric knowl = 
e d tfj e f o B s c| n 1 1 a 1 1 y k iTO w 1 9 d c| e , d i r g c t e d tn p a o p 1 e ^3 f your own 
*kind who 4^"iderstand the particular form of the knowfedge in 
certain t^ms (symbolic logic is ^a good example^); and . those 
toa.t are ^intferested in ox o teri c ^ knov/ledge', ' Exoteric knowredge 
-^means .knowledge tMat is advc\ntageous to the 'public / ^ 

There ar& two 'iormB^'of e:^^o teric knov/ledge. One flows^ 
direc^tly from -^f^o Lor in and the other does not. For instance, 
some friends b^minc br^o trying to build a fence^ around a 
garden which. is about tlfceen yards long and five yards wide,, 
and they have the cues t ion of how much fencing material is 
required to fence in the garden. The knowledge of how -much 
fencing material j. aired flows from the esoteric science 

of metric geometry 1 1 t can easily be calculated. On the 
otl^er hand, in yin st ; iie of California at the present time, 
we are considerinc cliaanlhg the building code, so as to permit 
people to build their hcui^jes out of wood that they have 
obtained from old baLn:>. The ^biJi Iding code 'as it ^xists 
now does not permit cons Lri-ict ion of that kind. The county 
of Mendi^ino would like to consider changing the bulTding 
code (I'm now back to iny -^tate and local government people- ^ 
in this examjd j ) . - 

Now cra.MCar. tao d l f t i cii 1 tie s o f /ihat problem. In the 
first ^place th-Ju, are contractors v/ho have been building 
accc^rding to tao builcfincj code and would like to continue to^ - 
do SO since tha:: 'a ;av) F 1 table'. There arc old age people who 
have been made t^j rma for hoL»bs a higher amount than they ^ 
expected, becaaau thear houses were built "up ta the code." 
There are the ayounqei; people who have t^kon the building 
materials? ircan th^: vaaioua barns (the l,u;nber fro^which is 
probably better than aay current crop). These |rG some of 
the people rnvolvdi in tiiia problem. It's not like a problem 
with a per ime ter^- o f a certain area. It comes out to be at 
problem of how thoao various crrouns are to be served in some^ 
thiyq aa minor as char:.iin>a hhe building code of. the state. 
r:xo teric knowiedcje betjina not to look iike eno teric knowledge 
1 n tha t cc)n te a f; a t 'i 1 1 . 

F'ltnn.Hjii 1 i.tv J ' - b* f -'i t e and -1 1 qovernmenf: team of 
rrojec!: Know b- ic'' : :an]:]^ f woiiLd ti.ki^to say that they 
recogni4>^ taia t. f..oda-/';; de^ a .ai on-anakiM^t; on thci boards of super- 
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visors and in city ^councils and S^ate governments have to ' 
be holietio* They are forced to recognize the hollBm of the 
y problOT^ That is to say^ they h#ve tcf s?^eap into their 

5.4^i6ideratiorte all those different hi^an vJlues and complex- 
.'^"^^^^^ that are represen^tivei^ of the problem^ even one so 

> ^^.f^anw^l" as^r gust changing one aspect of a building code** And 
^ '^^^s^ m juBt one of a thousand th^gs that* they Aave to ^don-' 
,sidSf every week.* They struggle \ to ^et all that is rej>#y^nt 
, ^in order eomehow to arrive at a decision/ because that's "^s: = ^ 
H their ibb*' ^ ' 

. \ f -^l; , . - • 

r . Of course?^. we all know that ^the politicians in their 
speechejs remairi simplistic t Gerry Ford says that we raustf be 
energy andepenient in 1984, ^ He doesn't mention the fact that j 
to accomplish this involvew^ fantastic complexities in the \ 
" rearrangement of our soeial conditions, in education^ in the 
sacrifice we'll have to^make in various health programs^ ^ 
in various kinds of recreational programs^ and so on* 'The 
politician cah come put with a ve^ry simplist^tc, reductionist 
.stateipertt eve^^thoil^h^ know^y^^ery well that the ultimate 1 
daolsion will^av^ to be^based: on holistic conslderatiojtB . 

. Thus something is wrong if the generators of knowledge 

in JDur disciplines are very ^specific, .and yet the need jor 
information is holistic. Heac^e, there is a mismatch betweeti ^ 
* esoteriQ and exoteric (heeded), knowledge, Solhe realization 
of this state of affairs has occurred in economics. The "old 
men/' very much like the old men* of 'the tribe/ including 
Lepntiev/ A^kron Gordon^ fend other's poiftt their fingers at 
the younger ^ople, saying/ "You are doing nbthing but building 
irrelevant mode%s7^^Jhey spawn" inadequate information * The ... 
big prdbl^^i is how to ^fl^t adequate information*" That# to 
be sure. We ougfijfc "tQ/maker our economic ^data bases much better. 
Ti But, even if we do^ we haven't really^ ad^ressed^-.the problem 
f that faces thi (incision-maker in state ^ local and federal 

government. - ' ^ ^ = . 

There are really differences in knowledge^^generating 
systems. The university represents to me the^most esoteric 
kind of system* We divide ourselves 'into disciQiines, and j 
we try "to generate knowledge that's given an "excellence- 
mediocrity" score by the peer groups within the discipline. 
On the other hand^ there are certainly other kinds of knowledge^ 
generating systems that work* .through consul tation # like SRI,, s 
A. D* Little^^ acid so on , and the think-tanks, which are npt 
so oriented teethe discipline^. There .are- also the privape 
corpora tiQn.s who are interested\ in developing products and 
services based on science in which they recognize the need ' 
to be interdisciplinary. 
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; "discipline-oriented ; ,4 

research may work poorly , ° ^ / j. 

My remaining comments are concerned with nonholistic 
discipl^ne-^ori^nt^d 'research, which, in terms of percentages, 
is not a big part of the knowledge-generating Bystem, although 
I have a feeling €hat even consulting companies and think^ 
tanks are vastL^inf luenced by discipline-oriented research. 
I have five reafenFrx which .are all the; same, why discipline^ 
oriented research may^work poorly i^ the knowledge system and 
hence its future funding may not^ be apprdpri^te* We' re facing 
a real challenge to the discipline-oriented research , system., 
- The challenge will become more and more serious, primarily 

because the money for such research is coming from th® public. 
We no longer have a Duke of Somebody or a very rich Pord 
Foundation; we will have to rely more and more on public 
institutions to fund our scientific research and as that 
happens 1 have a strong feeling people will begin/to question 
why they are funding' the kind of research we CQhd4ict, / 

- ' ^ ' ' ... / ■ 

On the very last day of Project Knowledge 2000, 
there was a confrontation between one of the public interest 
people, from the Women ■ s League of Voters, and, a famous 
physicist. He said to her, "I' don't want you getting down ^ . 
into ^e guts of my research. It's all right if you are 
interested in .the general policies pf funding^ a certain area 
of physical research, but I don't want yoi^, involved in why 
my particular kind of research is valuable, because you can'^t 
possibly understand it." 

And she said, "If I can't understand it, why should I 
fund i€?" 

He Replied, "You couldn't possibly under tand it; it's 
much too ^complicated. I want you out of the gutd of the system*" 

She was sayiff5\ "I want to be in the guts of the 
system because it's eating up a ,lot of my funds," 

I think the issue is, a much more serious one than 
r should the scientific community .spend some of its time worrying 
ab&ut sociaL needs- I think more and more the public is Agoing 
to ask, why should it fund any of the basic research effort , 
unless it can show why it is serving social needs, I mean my 
f"^^ remarks to be diGagreeable , .by which I mean I hope that dis- / 
agreement will happeBn in our wbrk sessions. If it doesn't 
and we spend. our time tr*ying to. agree with each other, then 
the days^ wil I be wasted. 



There are five reasons, all the same in character, 
discipl inary^orlon ted resoarch may work poorly in the knowledge 
system; and.hf^nne, 1 h:-i future funding may not be regarded as 
appropr te ir/ Lh'i-i-' ^*/ho t^uppLy the funds. 



EKLC 



First y theV diggiplines themselves . We'vf inherited 
the disciplyies from the^lFth century* Consider research in 
the IStlj cent.ury and tak^^Mfcnanuel Kan as an example. I 
can just, imagine the hiead a disciplinary department calling 
in, Kant and' saying^ "Now loak Kant r you really have been 
spreadiii^' yourself much. too Wi^e**/ . YoLk' ve been working on the 
origin oi the universe, on t^i .fundamental nature of knowledge, 
and , on certain physical problems and then ol^. deep psychologiaal 
problems as in your latest book, The Foundation bf the^ Meta- 
, physics of Morals . I really think you ought , ^you^know, in 
order that your career develops correctly , narrowvin on one 
of these and let the rest go. You've been much too broad in 
your approach." That couldiinot be^ said to Kant or Leibnitz 
in the l7th or 18th centuries. But the 19th century gave us 
the disciplines --^z the ways ifr which we |^gan to narrow in and 
segment various areas bf knowledge. ^ ^ 

So, we became interested in the physical nature of the 
universe purely from the point of view of tha. physical nature; 
we are not interested in whether the physical nptur6 of thfer 
^-uiii verse is related somehow to t^he psychological nature Off"'' 
;:^U¥selves. I'll just. point, to Kant's 'Statement, at the end ^ . 
df The Critique of Pract icaX ^^eason i "Two thinigs fill my 
heart with never ending awe . , . the moral law within and 
the starry Heavens above." Kant did not see that these were 
separate.* They were for him the same kind of problem. The. 
immensity of the universe comes from the same-^kind df 
psychological being as the nature of morality. But you see 
what the 19th centu^ did. It snipped. Morality was one 
thing and the physical universe was another. Now I think 
we've got to go back, b^e reactionary and return to the 18th- 
century notion that those two things/ the nature of the 
physcial universe and the nature of the psychic universe^ 
are one' and the same problem. 

There are good reasons why the discipline worked well . 
They served good politi^cal functions. They perlformed well 
in safeguarding tha scieKtific community from all kinds of 
political attacks because one could design an esoteric 
community, and say /^haT^ scientists were not involved in the 
problems that are /aBHOciated with society and ethics. Thus 
"science" preserved itself well. But I hop^ that the era is 
over with. 

We're coming to an age where, we begin to question the 
real value of the disciplines^ and the associated reductionism., 
including the paradiqm fads that drive a discipline so strongly. 
Economics in the past few decades is a good example of the 
change in paradigm. I'm using paradigm in, the sense that 
Kuhn does in The Nature of Scientific Revolutions , but more, 
specifically in termff of "the "history of phiTbsophy. Disciplines 
pass from ra tiona li to emf:)iricism^ and 'back again . 
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One of tha consequences of disciplinarity is what " 
call violence to the Ph.D*s. We say to them, "kou must carve 
out problems that are manageable according to the paradigm 
of the diBCipline yqu're fn*" What we should be saying. ;^o 
, a Ph*.D is "if you' re j.hspired by i broad prBblem then tty itl 
Don't narrow it 1 Broaden it! And, at the end of a parlod ;? 
of time^ we*ll look at what you've done and decide whether j that ; 
warrant^ if Ph*D or not." Spirited Ph.D's want to study ^ .Sftyr 
?'hpw you-rnake .a city work. And ^then some son of a bitch comes 
^^.along and says, ''Now wait a minute, Tom, let's narrow that% ^ 
down.^ Maybe you want* just to .consider transpoprtation^ And ;v " 
mayfie you don't want to conBi^er the whole transportation ' ^ 
system; maybe you just want to consider buses. Maybe you- 
don't want to consider the whole ^p£ busing/ but just busing 
in a certain district . " And: by that time the Ph.D is finished. 
His interest in the whole ptoblehii or the broader problem is 
gone, 

It all amounts to an unwarranted emphasis on) something 
called ''excellence" in research, which is esoteric^n character 
I kfiow that because I come from the University of California 
a t^ Berkeley/ where the basic theme of the academic community 
is exd.ellence. Somebody did a survey and found out that our 
graduate program was the most eKcallent in the country, and / 
that did 'US a great disservice in many ways* Thf contrast is/^ 
betwpSA esoteric research and eKOteric; esoteric research uses 
judgm^^n% of peers as its criticism, whpffi^^as exbteric uses 
.relevance to social problems. Exoteric research may tend 
to be vague, non--excellent , difficult to evaluate, but*perhaps 
helps somebody solve a problem. 

' . Second- basic .ver sus ap plied . We get basic research 
also from the 1 9th century, another one o5^ our gifts, or, 
possibly , nongl fts". Basic research meant,, trtditionally , ^ 
research that l(^ked at the foundation of knowledge/ But we/ve 
come to learn, I think, that, in some sense every discipline > 
can claim to be basic in that sense* I'm trained ^s a logician 
We have n6 difficulty de fending ourselves as basic, because^ 
* if you ain't logical, then you ain't nothing- if you're 
. inco\nsistent , i then anything * follows . So we're basic* Math= 
.hematics is basic. Psychology . is basic, isn'.t it? Because 
everything follow^^ ^' f rom the^ human psyche. .If you "don't 
understand the hum^n psyche, you don't understand what science 
ip about ^ / ^ 

I ' rGmember once at the meeting oxEthe^ faculty committee 
of the Health Science Program 'at Berke-ley^'"fe#6 bibchem.ists 
' leaned back and said, "after all, health, is basically bio^ 
'chemistry.'''- When I reported that to some of .my,^ friends at 
Donner Lab, they said, "Those chemists! They don't understan4 
that structura:! If. tht:' irnpjortant thing- it*s basically bio"-^ 
Dhysics.*' And ho [t.^qoos. There is no probrt^nv in finding out 
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that your own diiciplihe* is bmsic in every respect, 

'Anqther meaiaing of .Ae word baeic^is "rid SRedific 
appliQatidn in mind.'* ' You work pn the problem petf Sf . I* 
spent this weekend with friend v^drking on the tKeo^ of '^^IS 
nimbers (very fascinating^) , to prove *yiatf* the fundamental ' 
theorem of arithmetic works in very gineral way^. Showing 
this doesn' t; really "help," and if I told you the general^ 
l^zation of the theory of numbeis, you might wonder whether 
that helps you at all 'in improving the quaHty of life. 

^. Ncrw one defense ©f basic research is that eventually 
it does help people. However^ anybody who is involved in 
management knows that if such a defense is ofiered for a , > 
project, then he should try to do some long-rangg planning/ 
and see whether a supposed nonpurposive reseatGrt effort ^ 
really ha^ future potential relativa to human gbals. ( 

Finally^ one>could defend basiq^res#ar^ by saying 
that some of us are ' gJeniuses and/theEefpre> Vou other people 
ought to support us^nb matter what the, '^ell we * re doing* 
Support us because wp ' re bright and /geniuses . That's a little 
more hpnest^ in a way, than any other argument fpr basic 
researchv I ' ve seen. 



But I think we ought to break down the ' distinction 
between applied 'and basic. We ought to look at basic versus 
api^lied and consider them in terms, of wh&t both should mean 
in terms of exoteric knowledge* ^ 

Triird, we have a word jn esoteric science called 
"objective" (unbiased) , which BpparentLy means -soma thing 
to us . Indeed, I know that obj active meant something very 
important to me in the past, because I've worked very hard 
trying to understand measurement. In World War 11, I worked 

.as a physical chemist and statistician. X tried vary hard 
to get objective measurements of the properties of materials 

^^for the war Effort. ^ What this meant to me was that dif f erenW>--^ 
laboratories should report in a similar way, independent ot^g 
the individuals or the social structure of th^ laboratoritf^^ ' 
I might say that physical- science was really very defrcient 
in terms of that meaning of "objective." Many of the £abora^ 
tories repented radically different measurements , ^ ^hd statis^ 
tically showed an observer bias. Thus, one meaning^^of 
''objective^ says, in effect, that different people, will. ^ 
all come to' an agreement within limits, given a conscientious 
eftort oa their part as to how the measurement numbers will 
be qenerated. ^ \ ' , 

/ Now I call your attention to the opposite of "objective," 
and^ that Is no_fc subjective, I know it's natural to think of 
objective, and then to Lhink of subjective,; "objective" means 



18 



1: 1;e 11. you how much this weighs ^ or 'What .the diatanae^'is 
between, two points, ^•^ubjeative" n)eans I have an' impression 
that this auditorium is beautiful* But that's not the^ ^ ^ 
contrast I want H-q make this eveijing. Rather^ I ji^ant^^to ' ; 
make* the' contrast between "objective^ and , "judgmental^ " --.^ 
Judgn»nt means that yoU' make a decision in the 'cAitext of 
a conflict of ideas',. And^ there is no ra'tio^nal. basis for ^ ' ^ 
resolving the conflict. There ar$ no clear algorithms , or 
decision--making rules , or whatever, for resolving the 
differences* The word judgment^ as weAl as decision-making, 
comes etymologieally from the context of a decision mad# ^ 
in the context o& conflict. In fact, according to my Oxford 
dictionary the word decision did not come to mean a. lonely 
^cision-jy,ker kind of thing^^^^tiL about 185p when Disraeli 
used it in that fashion. Before that it always meant a, 
d#'ciSion. arrived at in' the context of conflict of ideas, 
of interests, of values, 

I go back to my state and local people,' They are 
.invbiv4d not in objective knowledge, but in judgment! they 
mu^t;^'use "judgment knowledge y " knowledge that'*s created -'.out of 
the various conflicts that the public represents* For example, 
my,buildifig code._illustratidn i& a decisi'oh based on judgment* 
A judgment is ^nbwlfdge, but it's-not the^klrid of knowledge 
that, many of us scientists are famllar with. It's not ^at 
all the Kind of knowledge that w# give in our disciplinary 
textbooks^ where at the end of the chapter the exercises give 
the student enough information to arri^ at an objective 
decision. S^ch a student finally goes out in the world and 
tries to use the information contained in the chapter, but 
f inds^ that he's in a judgment situation and has no clear idea 
of how to apply what he. has learned in these chapters. For 
example, .in operations research, at the end of the^ chapter on 
inventories; we . say/ this is the .information you need to know, 
the demand, the costs of holding *ari'd shortage, ' ^ The 
students |go out and iind that the data don-t e-ist They 
diSGOverJthat the "data" h^ve to> be generated ; - .dgment, 
based on a conflict of opinions. -Thus '^exoteric jinowle(4ge" 
comes mainly^rom " j udgmentf- knowledge , " ' ^ ■ 

Fourth: fragmentation of problems , On^ of my colleagues 
at Berkeley wants to "carve off "~ a~~piece of ahy problem he faces, 
I think he has a kind of a picture of the wprld of problems 
as a rather' large roast beef in ^ which one is asked to carve , 
off suitable pieces ona by one. Fragmentation means trying 
to break social ^reality into eprSodes in which we try to solve 
each episode in terms of its own characteristics. 

An acadernic's life t^nd^ to be a series of papers and 
books that he has produced. Whereas, social reality is an 
interlinked continuunu To be sure, it's usefu^l to break down 
the GontinriunP in t-G problnms, 'but only for the sake of holding 



it tofi a moineht much as yon two\0A if yo^ were editing a 
film for the purpose of making it_ into a total film. You 
have ae^ents of it, but you know these segment b art not the 
reality. They're only ways of ^holding a piece of jit for the ' 
moment to describe it, in order ^to get back to the continuous 
learning proicess. * ' ^ 

- ■ / ' ■ • ' 

-,-.«- I ■ t-. ^ ~ * <t ' = 

Fifthi knowledge yalue^yersus ethical and moral 
vjtlues . Ttie^ dis^iplineB tend te' en^hasize one kind of ethical 
value which eK^r^^el Itself in terms of truth, accuracy, 
reliakLlity^ and n'ontrivialitY, ^Those are^the values that 
e knovp^edge coimiunity recognizes i it expects you to' report 
ruthfully, with all the* accuracy and reliability at your 
command. And, of course, I expect you as la researcher, in 
order to attain excellence, to reach a lev^l of non-^triviality , 
But these values are only a part of the fabric of ethical 
values . - 



As I saidt eaMifer , throughout the history of a humanity 
that wr<^e down its ideas on himan values, there is^«i ■ 
incredible agreement/ as , to what we humans are about . One* 
label for our colle0t^ive ideal^ today is "quality of lifeV' 
. Maybe ;.a better word is "contentment," which comes from the 
Latin verb "contineo," meaning, "to hold 'with," It means , 
essentially, for each of us , -would, you rather have lived your 
life diff orently at the end?- ^ 

The idea of contentment is illustrated by a horrible 
psychological study, in which the researchers said, in effect, 
"all right, you middle class Americans, you've come to the 
end of your life and God or St, Peter, whoever is in charge, 
says,., you' ve got two choicest one is oblivion and one is to, 
relive Vour lif0 exactly as you did live it^ without the 
knowledge that you've lived it, Which^do you choose?' OlDlivibh 
or going through the whale damn thing . again? " ^d th# great 
majority said "oblivion,'* If you believe the results, they , 
say we middle, class Americans _are not content, in the sense ^ 
that we want to hdld onto our lives, - ''^^ 

The ethical ideal is illustrated in the life of t^he 
hero in mythology who was a contented man despite the faict 
that he fa^ed enormous odds against him. He went out aij'd 
fought all kinds of monsters and beasts, and ye t^ was content. 
That was the life he wanted to live. Contentment does not 
mean "peaceful around the fire"; it means that you^ want to ' ' 
"hold with" what is happenina. 

' = ' 

Another version of' the ethical ideal in the history 
of thought is equity, so beautifully presented^ by Kant in Th^ 
Foundation s of Metaphysics and M^)rals , one of the greatest 
books, in my opinion, on human valii'es^ that has ever been 

printed, in whicli Knn t . doscr ibes the ideal of human equity- 

^ - 20 \ ^ 



'?nevar treat another as means only^ but as an end withal . 
Kant envisages a kingdom of ends in which everyoni is a k^g 
and everyone is treating others as kings. We're living 
through Kant's ideal at^the end of the ' 20th century in very 
marvelous ways* The ideal of equity has arisen again. It's^ 
one of the most beautiful concepts ^f ethical valufe that the 
hmnan race has eve^ invented in terms of the women's movement/ 
racism, so-called "developing nations," and so on. The ethical 
ideal is hard for the discifliinary community to grasp. They % 
-ffsk/ "What'^s the Evidence this glorious grand idea of ^ ^ " 

equity and contentment"? They have trouble with it, defining 
it / -measuring it, understanding it^ because much of it cannot.^ 
be expressed in disciplinary language . "The greatest good 
for the greatest number" ^ not a ^very good way qf expressing 
the concept of equity. Equity means treating every individual 
as a unique individual. But we don't have good discipliriary 
ways of describing uniqueness, which is a very ephemeral but 
very fundamental human feeling . 

THE NEXT STEPS v 

You* 11 be, glad to knqw I'm coming to a.s.uminary. A, . 
knowledge system, strongly oriented towards disciplinary,^ 
basic, objective, problBm-^oriented , excellent research', works 
poorly and will work even more poorly in the next decades in 
the future with respect to the betterment of the human 
condition. * - 

Therefore, what ije neid to do' is\to exptere (1) the 
conceptual meaning of holism, which I've^only touched on this 
evening^ and (2) the very important part of^the inside of the, 
krpwledge^generat ing system, the reward system. ^Nowadays 
it works Bgain^^t those wKo are aatidisciplinary in their 
orientation^ and so wa need to explore chants in the . reward 
system so as to reward the heroes of holism who take on tasks ■ 
much too big for thmr (they do. not try to carve off the pieces 
and enemies iniJoh more powerful thaVi, they are* 

I'm reminded of an episode in my life when I served on 
the Council of the National Institute of Allergy and Infectious 
Diseases, in J^hich Sabin told me that in the three years he'd 
ser\Jed on that Council, he'd never seen .an exciting proposal 
prfedented to mhat Council, one that was really much bigger 
than the proposer could Bafely' tackle. The people who live 
carefully ard up in the first decile on^ the ratings. The ^ 
people who tatee on the enemy are down to the tenth decile, or 
are not rewarqed at all, -f 

(3) LGadership and management of ho^stic approaches. 
Clearly we need a whollv different notion -of management of 
R&D ns^o tako '.air ho 1 1 h t ic approach . 



VX\ (4) The naed for organizational redesign of the knowl- 
fe^^e^fyetem if we "are going to succeed in the way I'm tfying 
to ^tifgast tonight. 

(5) Wayi of establishing linkage's among -science 
^Btitutions td aid in the developing ^f a wortdwide holism, 
not just oriented towards American culture and its problems, 
but also to various .cultures and^ human ways of jiving across 
the world. ' ^ . 

(6) A recognition of the allies anffl the enemies of the 
holistic approach,' \hm enemies have good points in their 
f§=vor because holism run wild could very well destroy the 
good that we have in scientific institutions today, by a 
weakening of the disciplinary base. 

I 1 have tb ^dmit at the end thia^. talk that I do have 
some disc ipliniry biasjes that can * t escap^nfeV I happen" to 
believe that most people who go into planning and helping 
society ought ito know basic mathematics, I think it'|^ the 
discipline that._has provided use with a good^ language ^for 
talking about many~holistic viewpoints, ■- ^ 

. , . , ^, ^ ^ jf* f ^ - 

If you haven ■ t caught on^ these last six points refer 
to my interpretation of the %asks that Dick ha§ given ''us for^^ 
the six workiho^s tolnorrOT^^ He may be "a little surprised to 
hear., my interpretation. /This is my ^version;^ of^ these tasks, 
I expect each workshop ^will succeed in accomplishing these in 
a grind styl^. _ - ^ 



DISCUSSION 

QUESTION 1 » How do you define the term ''science"? 

ANSWER - As a philosopher I talk not in terms of its present 
definition within the institutions of science^ but in ter^s 
of history. For examplS, I think Aristotle had a notion of 
science which is as viable today a^ it ever was,/ and so did 
Kant* But their Motions of science woul4 not agree with 
today's institutional breakdown of science. Now I'm more 
inclined to take the historical meaning of science which meant 
knowledge rath©r th^n today * s brecikdown in "terms of the 
institutions of science defined irt terms of the disciplines* 

There is a "science"^ tor example^ of an" Indian tribe 
like the Navahos -s They have knowledge of what it is like to 
liveB' in the Navaho nation that people in so-called scientific 
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CQOTnunitiai don't have. « I think it is onl^ until we recog^. 
"♦nlza that there "science" in many different, parts of the 
humanity that we'll come back to my "reactionaty" notions^ 
which are Kantian, Aristotilean, o^ Cartesian, 
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QUESTION 2— How was Project Knowledge 

ANSWER - Project Knowledgei 2000 is separated into three * 
forums (some reductionist did that) , They araji neeci for, 
generation and communication of knowledge* How do yo,u 
separate those three in any sensible way? Of course I ' / 
don't see how. I said I thought' problems were convehient 
ways in which we coul^ stop the process and look at a segment 
of the film, but before we put it ba'ck together agaiw we 
want to see the whole thing, As far as the ts?orkshops are 

_.GO^cernad# .-.it jneans ^ t sornebody_ Xjants po get on with 

the organizational or the rewa|;d system in the r conceptual- 
ization workshop^ r^ope the chairman doe^sn't ^ay^ "well,\ 
"^^at is being solved by B or C . . • . " \. 

) ' j ^ 

(Richard Scribnef I ' d like to add to wha^.Wes has ^ust 
said. In formu^ajting tftis conference we've beei^ sensitive, 
^ think/ to dilerrtmas pose3 by doing just , what we've 
donei when we were designing these A^orkshops we struggied 
against organizing them exactly in aVredudtionisti mode . 
We didn't want to do that/ but we felt quite uncomfortable 
with any other* way . v 

- - ( ' 

QUESTION 3 - Do you think that intuition and feeling belong 
in science^ as well as reason and observation? 

ANSWER - The answer is, briefly, ^ "^es.'* Even^ in the igth-- 
century version of science, intuition played an important 
role. They recognized the needj for creative genius that 
seemed to come out of this mysterious function called intu- 
ition. But the 19th century discouraged us from including 
fteeling or evaluation. In the 18th century, Kant regarded, 
his second Critique ' to be dealing with science as much as 
his first Critique . The second dealt with ethics arM\values^ 
Th^ word "science" incidentally^ is again a 19th-centuty 
invention. I would say that myBticismv ntythology, literature , 
poetry, meditation, all g^o und^ the heading of science. 



QUESTION 4 - (Gordon Enkl Solving problems today requires 
working with what you have and can manage. This ^usually 
means, at best, working with a limited set of disciplines 
or areas of. professional expertise. Holism, is a fine concept 
or ideal, but won't it simply immcfbilize anyone who tries 
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to take it^as an bperating principle into the actffil, 
rational public bfoblem-^solving domain? ^ * . 

ANSWER - a really can't respondi Gordon, because I don't 
know whete you are. l y^ms saying that a town board or a 
county supapvisor are involved in a kind of knowledge that ' 
^ the^ disciplines don't understand well. Since they have to 
be holistic in ^their response to issues^ and disciplines^^* 
tend to be redjuctionisC or to divide 'up the problem into"^ 
pieces, they are not resport^ive to public needs^ rTherefore^ 
we have as much to learn, as scientists, from the ^own board 
as the town^board has to learn from us, 

Gordon^ it isn't all that difficult,. There's good historical 
precedent (I'm sorry I'm so Reactionary this eve^ij^/g) . But, 
the 17th-century Liebnitz, Descartes^ and Spinoza said it 
as clearly as it coul^d be said* there is only one individual 
who has halistic knowledT^ a^d that is God and noneJpf us 
has the hubris to be ^-.Goa. All we ean say is that ^ we will 
stfive to come as close as we can. 
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"Whrle the cure for our energy ills seems £o 
consis.t of reattaching the disparate parts, 
the motivation for doing it must arise else 
where* call it what you will^ people 

will have to start giving more to than they 
take from the problem, , , . to try reaching 
dut to touch all parts of the problem, to 
listen, anja to try to contribute to the 
^resolution. " 

David Ro3& 

^ , - r . 
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r ' IPHE ENERGY >RdBLEM i 
A GUIpE TO MORE ADEQUATE APPROACHES 
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♦ " K INTRODUCTJON 

Energy y foody transportation, health care, and other 
activities that characterize a civilization al4- share soma 
similar qualities i tendencies toward reductionism instead 
o£ holism, for exampre^^Of these larger problems (in con^ 
trast to "small" ones such as offshore oil drilling, which 
form parts of the larger,^ enpenile) , energy'^ is relatively 
easier to treat than most of the others, because it is a 
means to an end, and not so closely tied to ends themselves ' 
(as food.> i^for example)'* Though the task is difficult, energy 
can therefore be analyzed with less social rancour and hope- 
fully more consensus than most other problems* Even so^ 
spience and technology are ^not enough, and this paper*^ that 
'^aiems to start with technology, will end on questions of, 
morality. Considering the difficulty with energy, the out--' 
look for solving otlier problems appears bjeak, unless better 
arrangements are made. 

The Problem in Satire r * - 

Those unable to contemplate disaster wi'thout some 
touch of whimsy often deserve the predicted fate. 

The house is on fire, we tell ourselves; see Figure 1, 
How do we organize ourselves to put it out? So many dimen-- 
sions exist: getting water; carrying it to the scene; deter= 
mining its pH; measuring the latent heat of evaporation; and 
writing an environmental impact statement. But perhaps things 
look different when viewed from another dimension;, see Figure 2 

So it is with energy. We see th^ growth sector's 
view of energy in Figure 3; but ex-ten/i" the time perspective^ 
and see in Figure 4 the 1 irfii ts to growth view . To the growth 
sector , the year 2000 lies beyond forever , but to the 1 imiti 
to growth sector the year 2020 is the day after tomorrow, 
and the two groups talk right past each other. 

Figure 5 shows what unt i 1 recently was ( and perhaps 
still is) energy and its effects, as viewed by the automotive 
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prcuiRf-: : NncMJvAR ^^MTfi^s EAST ' s VIEW op^^^tI^e nuclear vs. fossil' 

- " ' FUEL DEBATE 
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industry, which in the 50's 60's acclaimed, itself to be ' \_ 

a paragon of f fee 'entGrpr ise , --ihdustry expertise , and techno- " \^ 

logical excellence, but found itself incapablo" of making - j 

cars sa'fe^ nonpol luting ^ or even convenient, * ^. ^ 

UntiA a few years ago, we had what many described as 
the Atomic Inetgy Commisnion's view of energy = Figure^ 6; 
compare the millennium with birds flying in the clear air with 
the mess on the right side'of the figure. Whether it will 
correspond to ^ the Energy Research and Development's view of . 
energy^ remains to be seen, but it surelj^ persists wibh- the 
Atqmic ^Industrial /'orum. Figure 7 shows some critics* view 
of the old AEC and similar organizations/ 

Figure 8 is sel f-explana tory / and comes with^^ 
appreciation pf Muarits Fscher, of blessed meniory, one of • ' , 

the wbrld-s great artis t ic draftsmen . Also Figures 9 and 10 
need no editorial amplification; 4nd Figure. 11 shows the 
dilemma of the Office of Managem^ri^ and^ Budget , who sees 
m.oney Agoing into a Large R & D effort, but cannot see a ^ 
clea^^ end product. 

Nationally and i. n tu r no tiona 1 ly , things are much the 
same. Were tlie discussiori in France^ the word would be ^ ^ 
energie; and Figure 12 shows ^^HBw it can be rearranged to 
show the sectet mossagu. ^ ' ■ 

Most of what follows Is morely sober amplification ^ 
of the messages of those cartoons. 

S u r ro gat e F ^o 1 i c ins 

Edeally , ipol i ^"^^^ rorap i tulatt-H tho^onst itutive parts 
of an issue, pavH a t. t.t mi r ic^n boLh to broad societal goals and 
to available means, viHti.mates costs of alternative strategies, 
finds a consensus, and orncts the ci^neral framework upon which 
a eatcrjnry of fiiture flocio.inns can hang. Thus policy is 'a 
cjood p 1 a CO ro s t. a r . • 

D 1 she\^o iru.Mi t o i Ll.F. cnercfy policies, decisions^ and ^ ^ 

actions, e^specially apparent during the period 1973=1975, 
shows :undament M i l iws r^i^iHtincf m how these matters were 
and coritLrm^-' tojj'^ pu-rrMMVoJ. 

.■i 

The at roducf nrv char.t<:^r of A Nati o nal Plan _for 
nnorgy Research Development and Dem ons t p at^ i on : Creating 
Km^rgsr~cnin ico^r f Futyin--^ n_,^^sots out the following 

n7itrona"r aoaFH" ra^lTTFeT'To " gu i ci i ng future energy efforts: 
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FIGURE 11^ OFFICE OF MANACJKMENT AND BUDGET VIEW OF ENERGY R&D 
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1. Maintain the security and policy independence of 
the nation. 

2. Maintain a strong and heal ti'i^|peconomy ^ providing 
adequate oppoi-^tu:;ii ties ana allowiny f ulf li Irnent . of economic 
aspirations (especially in tiia less affluent parts of tne 
population) * 

3. Provide for future needs so that future life- 
styles remain in a matter of choice and are not limited by 
the unavailability of energy. 

4. Contribute to world stability through cooperative 
international efforts in the energy sphere. 

Protect anci iraprove the nation ' s ehvironmen tcil 
quality uy assuring that preservation of land,- water, and 
air resources is given high prioirity. 

Tnese goals conflict at least in part^ which is 
natural, because many sectors and groups contend for differ^ 
ent benefxts, on different time scales, in different places / 
as we have seen. ihe EkDA goals could in f act^ ^orm the basis 
for debating and la^or choosing rational energy policy^ if 
the inherent conflicts liad^not been too glibly passed over. 
Tne congressional !: r i no of Tecrmology AssossmQnt in 
its analysis of the ^iRDA ulan, 2^/ aims its first overview 
aiscussion toward bnis point; 

LHDA*s D s, D plan, as outlined in 
ERijA=4H^ vnlumt:! states five national 
enercfy cfoals to wnicn energy R, D & J should 
con t r ioLi t e . Heavy er;lphasl^> on self = 
sufficiency as opposed to environmental con- 
c'ernt' v/ill nave majbr consequences in the 
quail Ly of life: and '^economip we 11 -being of 
the iiiuerican people. Similarly/ empnasizing 
sel f ^suf .ricienoy rather than international 
cooperation will have major impacts on our 
f or(:i'jii policy . Emphasis among tnese goals 
\jc\rraxiL^^ ccjncj ressional review. Unless tliere 

jif re^.-'niL:.; L ij'.jtween the Adniinis tration and 
tiic Congr :-sij (.ni tliu priorities given differ- 
u:it nation^i-u orit^^rgy goalS; oRDA'^ ^^evelc^pment 
of ar. II f u 'L, J .'roqran? is made n difficult. 
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A coii'jraBBiOiial review of the priorities 
assigned to the fivtj goals takes on parjticu^ 
lar importance because energ^^^is so central 
to ether , pcliqy ireas , Otner Government agen- 
cies v/ill bu plaiiiiing programs ranging from 
foreign trade to v/elfare based on their per^ 
ceptions of these priorities* For tliese 
reasons niaximunt clarif igat ion of prioritie-s. 
will be beneficial. 



c 1 a r 1 r i oa 
al. / 

!■ RDA^dpi 

de I:acto 



Contrary to tne KRDA^pirat ion , we lived, until 1975, 
off the dregs of an old de I:acto 'energy policy, to witi 

1, Eneryi should be cheap, almost regardless of the 
costs to others. 

2, Energy could be considered separately from other 
major snciatal issues. 

3, bnergy could ug considered chiefly as the business 
OL supplying it. 

4. Plenty hiortj ^nercjy is around, from the same type 
of sources we nave used i-efore, perhaps at some increased 
cost, but not to worr^ . " ^. ^ 

5. Nu change in iif^-style need be discussed, let 
alone iiu^leiiiuii ued , ' = 

6. Tne energy sector v/ould solve the energy problem 
pretty well, particularly if: j.x.Ct to du it, ^ 

All sxK pruSLh: p tions ..re flav.^ed. bnergy will cost 
much iiiore, come froni di fterent resources than hitherto, and " 
require accounting for societal costs only dimly perceived 
today. 

Lnaz(jy car.rio t Lu sepa rated from other sectors : from 
transportation, which uses one-quarter of it all; from in^ 
cjustry v/liicn uses 4 1 from domestic and cominercia^l activi-= 
ties, which uscj :^-h'^ rr^sr, 

"L'uorc i-Li no t plt^nty i;;orc unorgy around, of the kina 
^ upon whicu Llur prc-scnt civilization has been built. Taking 
ijo trol eiy^i as uri u>.ung-dt"i, iVujlo 1 shows - estimates of total 
even tual wor J.LI recovery , ; based on data given by Moody and 
^^'ig^i— V of th^^ i; . S , sup^. lv', about half has already been 
uEod, .irc. r;LSt of L.iL' rci::uinuer is predicted to go by A.D. 2000 
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TABLE I. Estimates ot Total Eventual World 

Recovery of Petroleum (billions/bbls ^ 
Re t ^ Mo o d y an d G e i g e r . 3_/ 



USA 230 

Canada 85 

USSR-China 500 

Mid-East 6 30 

Europe 70 

Africa 16 5 

r^atjn America 175 

Far East 130 

Eis^:}v/horG 30 (?) 

TOTAL. 2 000 
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If the world had to depond on this patroleum stock for all 
/its energy^ trie resourcj would last about 55 .^cears,., For-- 
^tunately use of coal and other energy supplias'^tretches out 
^ ^ 'the petroleum resourcej ■jut so does increasing world use 
V_j tend to contract it. 

No way axists to accotiimodate to the shrinkage of 
classic oil and gas supplies, or switches in end use, with- 
out changes in life = styly, becausti we cannot afford to pay 
for v;aste, ana snould never nave countenanced it in the 
first place. . ' 

Tne energy sector will not solve the problem by 
itself, because yreat proDlems of energy, sucn as the trade^ 
off between more energy and decreasing resources, or cneap 
enercjy and pollution can only be resolved by including many 
more sectors in the decLsion proces^sV 

Although all thoise de facto strategies were false, ^ 
yet they possejssaa thc^^ overwhelming advantages of reasonable] 
internal consistency, Lixnipl icity , and lack of conflict, only" 
providea tnat ^he attxtuaes iuiplicit in theiu are sufficiently 
restricted in i^st-ae, time, and sectorial interest!. 

• \ • ' ^. . / - . 

Tne'mif f icul t u^,:, -:atirizea in section 2 arise from 
three main causes, not ail Lndependent, but easiest to dis^ 
cuss sdparat'ely. ^i'hey are: too narrow sectorial interests; 
^) incomiriensura te anu inapproprxctte time horizons; and no sector 
of any consequence that vva^ interested in the problem as a 
whole . 
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Tnis IS thu uv-=nuw-conunon 'topic of^excessive 
reduc tionisnu kxjv;a^i\ cqmu from doing sipfple specialized 
things, and crea^.my ^^;Lr^ctures to solve^^simple subdlviaed 
tasks. Lxampies ai^ouiri: f'ailure to discuss rationally the 
nuclear yOv,^^,i aeuciLO - coinpared to whatv one can ask. But 
no socially usuiui an.iv.ur has come (although I think we be-- 
gin to see now a more comparative rational debate about op-- 
tions, ratlier tnan pulwiaics written for an intellectual ~ ^ . v 

va-cuuni) . Many iuull: aouJu lw listed: environmental costs, ' 
tne special impor tanc^.^ j.a ci icjusiny properly energy for ■ 
urban areas, bub purnaps wnaL sta|ids^out so dramatically is 
the issue- ot conservation vursuB more provision* 

Hure, encr^jy canservation stands not for the scientific ' \ 
law-^truit onerjy .i §\^Oi^ i^^j r v e a , but rather for rational utili^ 
zatxuri and iricrcasud '^i tuc lx Vaness . Of nearly 2.4 billion \ 
dollars in the r'eaer^.il TV 7t laKiyut requests, sonie $33 million 
was to be Lra- 'ena- r-/.:a_^.. , , Lee Ccjngress raised this to $55 , \ 

iXi 1 .i.xui: / - L I I f .1 ;,i,, a.4 .^ivaiua ^ ' 
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r The reason for dominance of energy pirovision over 
conservation ' is basic and simple. Energy provision brings 
fairly prompt cash rewards to wel i=developed conunercial 
groups ready to r-celve them, for dbing tasks (drilling,., 
pumping^ etc.) that. may be technological ly ^compl icated , but 
are fairly simple to organize; many societal costs (pollu- . 
tion, for example) fall upon a genGrally diffuse and poorly 
organized group (the public) later in time. On the other 
hand, energy conservat ion usual ly brings later rewards to 
relatively ~ ill--organized groups; but the associated costs 
(better home insuiation, for example) must usually be paid 
now. This nonparallel ism between provision and conservation 
limits the latter to cases where the same sector pays the 
costs as captures the presumably larger benefits. Because 
the ^benefiting group tends to be the public at large 
conservation loses c^ut , unless public law or public spirit 
dominates. 

f 

Examples abound. The capital investment in the U.S . 
automobile engine plants is between 5 and 10 million dollars. 
U.J. automobiles c-onsumn about 18 billion dollars of imported 
petroleum per year, i i gurod at the economic margin. Many 
th^k tha t' engii--^ rfHlesign could result in 30?; petroleum 
sav|.nqs. It that: :^o, the costs of 3*ebuilding the engine 
fac^^ies completely could be, recaptured every 1^2 years in 
fuel savings, after t ^^e new enqines have displaced thcv^older 
on.es . % 

But t^he autoirKjb ^ J e m anu f ac t ure r B pay tne costs, and 
the publ I c /f apprpxi mate 1 y ) captures the benefits. Market 
pressure works ^) make such changes, but it is relatively 
weak; otherwisJ, l-hi- two s(}crors? interact only via the 
Federal Gov- rjiPi* 1 1 J whici/mM:;t thoreforo play the key role 
iVi energy coiu^t-rUrSi inn. 

The ecnnono ht^ncfits of energy-conservation are often 
expressed as the invr^stmcnt required tc^ ^^ave on daily barrel 
of oil vce-^ru^ ^.h- ou/e s tni'j n !:. needed to provide one more daily 
barvreU the laiAer bco nq now about S 1 0 , 0 0 0 - $ 5 0 , 0 0 0 . More 
oppor tuni L i es exist to save energy at much lower cos^^, for 
example, oxhaLis^ h.-.-at -Recuperators on furnaces (to heat incoming 
nir) at $ ! , 0 0 0 - o , 0 0 0 /da .i I y barrel at most. Much process steam 
eguLpment -/.e/d fe^oritabr/ be ref;lacfKl by c:Dmbinc:*d electric 
power-steam i, n x t u ] i lm i f ^ , xsmq touplnq or bot^oniing cycles. 
The bGnelits of r\d(\r.d \\oi\\c iriartlation and the shame of most 
conventional q Lass-sh,-atherl buildings are too well known to 
rerfuire desc: r i. r)t. ion hrrc. My own institution, the Massachusetts 
Lnstilute or" Tochnc)]n;y; cut its enercjy consumption by about 
wiMieaO xarti^MiPir d i ^;xrJil!f or t ; the experience is common. 

r^'W t' :'^d"i:e ^ : ^ ' 1 Kn'- bet:t»:u-- energy utilization appear; 
udvar:e'.Hi -O'^-e r i , ^ >v/- r^.'^:: rr ^'i t etinifjx [jromise to deliver 



significantly more space heat in many buildings tnan would 
come from the original fuel used at the gower station , and 
burning it in ^.^he building^ltself * Estimates made bV many 
groups^ starting with tne defunct ,Oftfice of Emergency 

Preparedness, 4/ show that e^rgy conservation amounting to 
about 30% of previous profligate custom can be^ achieved with-- 
out significant change in lif e--styles . More may be possible, 
but only after more study, 

All this discussion so far ignores the large 
environniental benefits of energy conservation * The benefits 
arise not only via resources conserved for later, and simple 
proportionality of less stripmining, oil spil Is /^i^tc . , but 
also via even more important subtle ways. More careful. and 
complete combustion of fuel means fewer active pollutants 
discharged to the atmosphere, ^nd urban air quality (especially) 
improves substantially, Pyrolysis of urban wastes could pro- 
vide energy sufficient for only 1^2 percent of total national 
needs; but the urban waste proDlem almost disappears, and the 
waste-'handling system cnn be built to return valuable non^ 
energy materials. The city^^of Seattle, Washington, is presently 
starting to i>n5tall such a system. 

Certainly many energy-conserving stratagems will be 
adopted as energy continues to cost more, as understanding 
grows of tne benefits. / 

Time Perspectives 

Tii^e horizons . f or considering energy options enter 
implicitly, expl/ici^iy , and essentially. These time horizon^ 
depend not just opah the basic problem itself, but also upon 
one's own role. Most of the business community wor^Jss on a 
14% or greater rate of ruturn on investment before taxes .and 
v/ithout inflation; v/niuh means that money doubles each five 
years, and quadruples in ten. Conversely, and impjortant to 
this discussion, one dollar five years lience is Wbrth fifty 
cents ^today, ana one dollar ten years hence is worth a 
quarter now, ThuH company , time horizons for substantial in- 
ve^stment tend to be 5 - 10 years, ^_^^^d even shorter during 
periods of inflation; neither coincidence nor magic determined 
that reserves of available minerals, petroleum, etc., were 
sufficient for about ten years, over decades of increasing, 
use.^/ What happened is that the particular industry kept 
about ten years ahead in its discovery program. That scheme 
works, provided more is available at a societally acceptable 
price increase. But crude oil production peaked out in the 



/. 



United ^tatos. it^ 1970 , natural 
di'f f icuities ; togetlvjr tiie two 
U.S. energy. The rt sources no 
economic strategy fails, 



gas appears now in similar 
fuels provide almQSt 80% of 
longer suffice^ an^ the classic 



The strategy fails. very particularly in respect to 
/ development of a rational set of new long-term options, 

rl|w ^ajor options coal liquefaction and gasification by 
^^^^MK/itonmen tally acceptable processes , con trol led nuclear 

nJkiorif breeder reactors , many long-term conserva^on activ-- 
ities take decades ^S^evelop, Many of them will ^ 
necessary by the time /they are developed; to be sure^ not 
every technological option will be needed; but it being too 
soon to tell which ones will be needed and which ones not, 
we need to develop a substantial set of options. On the 
other hand, thc^ payoff lies beyond the 'conventional econoniic 
^time horizon. There fore ^ the private sector cannot address 
the long=term activities with sufficient vigor, and^ will 
persist Ln exhausting present depletable 
knowing that disaster lies ahead by sole 
that route. By th^ fLmo rhu new options 
attractive, it is ■.c- ■ Lat:,.^ Lo develop them 
to an optimal a t r a r :i :K->ni . We overd'rive our 



suppl ies , even 
concentration on 
b e c o m e economically 
by anything close 
headl ights . 



NoCnampion l or th 



: use 



No one w.ii^ uindinf the shop, I'lgurc 13. shows several 
energy projecLions iraac for tne period up to A.D. 2000, Since 
1972 , these pro-ecbioiis nave dropped almost monotonical ly ; 
the Ford Foundatiun Te.firriaal Fix Scenario, ridiculed as 
absurdly low in^ 197< when it first appeared, now appears more 
nearly as an u^-.per limit. , J ' 

■ % 

Recognx..!:.;.; iiuw tnat energy transcends any state or 
sectorial interest., tne Federal Gavernrnent has played an- in-- 
creasingly active rule. But it was not always thus, and the 
Fedural Governirent ujs been a major contributor to the diffi^ 
culty. In uenerHl> its tim.^ norizon has been short, and its 
judgment poor. While the largest fuel resource is^oal, 
Department of ti".e Interior appeared to tolerate its own 
of Coal Res -fir eh as 
with a 1 mo St no Lumir, 

policy WDl^'U.i Iluitci- tu'. 

19 60 ^s, wiio wan tee no 
fuels, until tne tiii,;*.:: 
to see tiie enci of en^/- 
economic time nori.^on. 
^i^t^^^r-^^ ly ir tu t:r. 

w^-ru w5^>^popula tO'.: l: : 
tnutrc luuli; frt. ii 
t imu nor 1 :.r- w r u i .! > ; ■. 
a rid t ir.^ Ci-' ; 1 I 1 . ; : 
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n.ere foken activity until about 1972 , 
n(} insp Ir ation , and no plans . That 

w i shc:s of oil companies through the 
fj^,jssiL>lu coiiipe ti tiorR from synthetic 
ranie for the oil companies themselves 
tr oleum f ue is within tlieir short 
_Jov/, oil cumpanies have diversified 
cjul business. Congressional committees 
^il-producing states. As some syn^ ^ . 
.ru- within the economic range and 
unieS; there is clamar for action, 
, rw;CL:nt i:>:ecative Branch statements'^ 



f .1 




I960 I97X) 1980 1990 2000 

.YEAR 



« 

FIGURE 13: SEVERAL ENERGY PROJECTIONS UP TO A.D, 2000, 
QUADRILLION BTU/YR ARE PLOTTED AGAINST TIME, 
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show and the ERDA budget demonstrates.. Becaus© the time 
neade^ to develop the synthetic fuel options in societally 
safe ways considerably exceeds those short time horizons, 
the clamor arises for relaxing environnien tal standards. ' Un^ 
fortunately, those environmental problems are not restricted 
to lahd use or emissions standards on pollutants whose effects 
are understood. For instance, the synergistic effects of 
sulfur oxides, particulates, and nitrogen oxides are not 
understoodi many new fuels would contain, suspected carcinogens 
or mutagens, and exploration of the possibilities takes time. 
Much could have been done before, but was not. 



Nuclear power, during the past 2 0 years or more, has 
remainea well-supported, in fact approximately commensurate 
with its real need, altiiough the program itself could have 
been better structured* Nuclear energy is useful only for 
electric power generation (at least at present) ; thus through 
the^^eriod of its development - the 1950 's and 1960 's - it 
appeared as a competitor only of coal^ because in those days 
few environmental standards existed and no one saw petroleum 
as being extensively used by electric utilities* Oil com 
panics therefore saw no threat, but ratter an interesting 
direction for divtirsif ica tion in the 1970 's as cheap oil ran 
out. 

In sununary^ tiie Feaeral Government had, during the 
initial period before^^ tne early 1970's, put only five or ten 
percent of its niyh-yrado energy research into the fossil 
fuel area, althougn thosu fuels provided about 9 5% of U.S. 
energy, aiid Vvere known to be under the least national control, 
The policy was one of cheap enex^gy, siiort time horizons, and 
an ijicorrt^ct buiiuf that tne private and public sectors had 
matching nee us and mo ti vat ions ; substantial residuals of 
these iau.iii ruiuain. 

Was T lie re Any Fo rt^warnm^ ; ^ 




1 T ho a 1 1 e r q j y r u L 1 e ni (and o t i i o r s ) would ho excusable if 

they ftjll upon us as / say, an invasion fr^om outer space. But 
it w^s nut so. Warnings, detailed analyses and rational policy 
B ugyos t-ioru:' vvcjro riiadu available to many sectors. Some were 
unhuoded, bonsc: wuru suppressed* ^-^ttD^^^ follov/s a brief list, 
from first-hand oxperiuncHj, 




■ PreciictionH of finite oil resources had Deen maae 
c o n t i n u o u s 1 ^' a n 1 f 'j i ] ^ i y c c u i%a t e 1 y by M . K i n cj H u b b a r d ^ s i n c e 
1940; hu v/orked Ic^r tne L' , S . Guoloyic Survey^ wnich was until 
19 74 iri tne L ^t'pa r trK^n t cjL tao Interior. His viev/s boing con- 
trary tcj triLj convLjn t. lona 1 (ur tiie desired) wisdom, both the 
Fudural (juvt:rnniOii t t;.w private petroleum companies largely 

i-, no rue' ..is rk, 
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As an outgrowth of the attempts both to rejuvenate 
the National Labpratories and to give them substantially 
byoadar roles 5/, a serious attempt was made in 1970 by the 
Oak Ridge National fiaboratory to persuade the Atomic Energy 
Commission to broaden its role to encompass all, aspects of 
, energy I fossil fuels, conservation, environmental and other 
SQcletal effects, international implications, and so forth^ 
The U,S. AEC was too timid, and also generally thought that 
a narrow technological structuring of atomic energy was its 
greatest task. It failed to^ ask ve^y deeply the two ques- 
tions: (1) was thinking about energy on a broader scale a , 
proper thing to doi (2) if the answer was yes (as we see 
now) then because the U.S, AEC had the strongest institutions 
to deal with many of these matters., who else did they expect 
would do the work? Such considerations were suppressed until 
about 1972. . ' 

In 19 72,^ the Office of Emergency Preparedness published 
an excellent (for that period) document , showing how energy 
savings of about 30% "could be made overall, compared with ^on-*^*^ 
temporary projections, in^ gradual stages/ The OEP was dis- 
banded, ^ \ 

In 1912 f the President's Office of Science and 
Technology in one of its final acts, set up a detailed re- 
view of the energy activities of many federal agencies. The ^ 
empha#iB was sC^^ongly on energy provision, especially by 
petroleum and gas, new coal technology, nuclear fission,^ 
nuclear fusion, some ideas about solar power, and a little 
geothermal power. Rational energy utilization appeared .only 
weakly with reBp|Bct to transportation and some housing studies. 
Environmental and most resource limitation topics, plus those 
with possible political significance, were ^virtually declared 
out of bounds. However, the items discussed figures strongly 
in the $10^billion energy proposal made by Dixy Lee Ray, 
then -Chairman of the U.S. AEC. That shopping list in 
turn was useful in framing the initial tasks of ERDA in 1974. 

By these various inactions and inattention, estab- 
lishment of a rational u. S* energy policy was delayed at 
least five years probably .longer . 

Other sectors were no better, and space does not 
permit listing their misbehavior. For example, the univer- 
sities, without exception known to me, were followers and 
not leaders; not one instituted a sizable program until 
1971, when already the energy problem had been visualized in 
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ways not jntich different from how it is.tqday.' A main. \ 
university motivation seemed to be cashing in pri ^ Good' Thing, 
4iardly appropriate for putative intelleGtual leadecs* 

■ ' ~ '' ' ' ' ^ 

Where was the Moral Content? 

It was all around us. On the one hand, we £pund, 
genefSX a^heYance to the view that social good and Teady 
money #ome by providing energy , in substantial' diiregard ^f or 
the ^fa^te that not only are readurces finite , but alsp that 
great v^enef its accrue vi^ energy conservatioiu The same-im-^ 
balance appears in health policy i more concentration on 
curing "^he sick than keeping people healthy in the first, 
place/ because the first is easier tto organize and reward 
than thev-second* Any serious reader in the energy field ^ 
even the casual magazine reader - can make a list of details. 

while the cure for our energy ills seems to consist 
of re-atta^^hing the disparate parts, the motivation for do^ 
ing it must arise elsewhere* The motivation is not economic 
but moral, \and the key has been in our hands since before 
time began/: The besetting sin is hubris and tne too fre- 
quent habit: of each group maKimizing its benefits, as we so 
euphemistically 01^ politely put it, or to put the matter 
more clearly, each group getting all it can. 

Then: the curta, if that be the fault, is described by 
another Greek word, agape, for which the Latin is caritas, 
in Elizabethan times called charity, with a meaning that is 
nov/ ominously vanishing from, the vocabulary, I'm pleased to 
see one of tne later speakers speaking of, mirabile dictu , 
charitable institutions ^ presumably not in the sense of 
eleemosynary ones , Let it be Jewish charity. Christian 
charity, Socratic charity^ or whatever. Call it what you 
will, people will have to start giving more to than they ■ 
take from the problem. That is Outreach as my church calls 
it: to try reaching out to touch all the parts of the pro- 
blem, to listen, and to try to contribute to the resolution, ^ 
To be willing to give up sometning. 

The applicability, importance, and distortion of 
these views in^reltition to energy appears nowhere better 
than in the various analyses of nuclear power that have been 
done lately. Most are bad. The best to date comes, sig^ 
nificantly, from The VJorld Counci^ o f Churches, who tried 
earnestly to consider people now,^^people later, resources 
here, resources elsewhere, simple hopes of people everywhere, 
ana social justice, Tney may succeed better than our National 
Academy of Sciences, wiio studies these problems at much / 
greater expensG, but whose report may flounder in a thousand 
little particularities* That is why in ten days I go to Geneva 
to J oin Thu World Counci i of Churches ,^^^in the continuation of 
tiio 1 r wo rk . ^ ' ' 



* - FOOTNOTES ^ . 

\f U.S. Energy Research and Development Administration/ 

Report ERpA-48, Washington, D,C* (June 1975) , obtain- 
able from the' U.S. Government Printing Offic6, Washington, 
^D.C. 2(7402 ($1.70) , , 

2_/ 'U*S. Congress , Of f ice of Technology Assessment, An j 

Analysis 5f the ERDA Plan and program, (October 1975) , 
obtainable from the U.S. Government Printing Office, Wash^ 
ington, D.C, ^20402, ($3,85). ' . 

3/ Mobdy^ John D* and Geiger, Robert E., Technology Review 
'(March/April 1975), vol, 77, pp, 39 = 45/ ~ ' " 

4/ Office of Emergency Preparedness , "The Potential for 
Energy Conservation r' (October 1972), A Staff Study, 

5/ See Rose, David J*,/ ''New Laboratories for Old," Daedalus 
(Summer 1974), pp.'S43-156, ~ ^ ^ 
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Joseph Learv 
Energy Research and Develppme|nt Administration 



When I review our present energy statu.i;: in th,e U*S*; 
and even in the entire worlds I think the outstanding thing 
that comes to- me is that during the past 25 years we could 
have done a m^ch better job of formulating and implemer^ting 
an energy policy a»d an energy program. It is true" also that 
all of the major eiements of what we today refer to as 
energy crisis were known to most of us in tHe late 1940 's 
But we have to admit that the broad recognition of the 
problems and the identification of potential solutions are 
very recent experiences* It has only been in the last few 
years, ttiat we, have really come to focus ^on this in a national 
way^ and I believe that this has led to a, realistic and 
workable national energy development plan, ^ 

Many of the points made by Professor Rose in his paper 
are certainly true* However^ there are some points on which 
I must take exception. For example^ the criticism of federal 
agencies regarding failure to respond to important issues is 
too broad. The federal agenci^es have limitations and they ^ 
are restricted in wha€ they can do, I think an eKample <3f 
this can be found in the light water nuclear reactor develop-- 
ment history, 4s you wall know^ 15 years ago the Atomic 
Energy Commission was heavily engrossed in developing and 
fostering the commercial development of the light water 
reactors (LWR) . Later they were told to get out of the light 
water reactor business because this was now an industrial 
situation and the feder|al agencies had no business in that 
field of' development- JThe AEC was told to discontinue, the 
LWR development and,a^ we see today, the problems were not all 
solved* Here is a case where the responsible federal agency 
really had no choice in the course of action. We still have 
many problems left. And also, in the paper Professor Rose 
points out that the Atomic Energy Commission should have 
supported a national laboratory's early suggestion for diver- 
sification into energy laboratories; I acjree and I think that, 
in fact, the suggestions coming from Oak Ridge really were 
early enough to stimulate diversification. But I believe 
that under the enabling legislation of the Atomic Energy Act 
that the Atomic Energy Commission was not chartered to support 
anything other than nuclear energy. 

This is precisely why the Energy Research and Develop- 
ment Administration was formed. Admittedly, it was formed 
years later than it should have been, but at least we are now 
started. ^ 

There is also an implication running tb.£^gh Professor 
Rose '3 paper that our industries are insen'sitive to our 
national lonn-ranqi:^ qoalB^ and that specific industries such 
as the automobile inJustri.os and the oil industries are profit^ 
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oriental, I believe that this Impression is correct, but 
^ we-*believe that this is as it should be."* I personally believe 
that that is a proper %unction for them. General Motors 
not business to maJce more efficient^ less jpollutlng cars. 
They are not even in business to make bars. They are in 
business to make money and to make it on a sHort^term basis. 
Clearly the long-range, high'-cp^^ energy problems' have to be 
splved by sometb.ing other thaif industry. They are not there ^ 
to do that^ That hlis to be done*>iomewhere in the public 
sedtor, somewhere in the Federal Government, presumably 
through that awful thing called bureaucracy. At least 
don't sfe any other way of doing it. 

Now, in conclusion of this part of my commentary I 
would like to say that the title of the paper by Professor 
Rose, namely, "The Energy Problemi Fragmented Resburce - 
Specific Approaches Don't Work" is misleading, I believe 
that resource specific approaches will work, but not overnight, 
^^^y won't solve the overall, moraiisltic questions yoli raise 
by any means, but I think our first goal is similar" to the^ 
old recipe to make a rabbit stew. First, you catch the rabbit. 
First, we must have specific energy sources to develop. I 
think that is where we are starting* 

The basic plan of ERDA, which I don * t think all of 
you are familiar with, has b^en to divide the approach into 
three chronological phases: the near-term, the midterm, and 
the long range. By long range we are talking of the era that 
/begins in the year 2000 which is only 25 years away. 

Getting into the thrae phases or three terms, of the 
ERDA program, the near term is obviously to press major 
conservation efforts that reduce energy consumption and shift 
the consumption to nonpetroleum sourGes. Conservation is 
going to be of great help,, but a number of studies have 
emphasized that energy conservation alone will not solve the 
problem. There is no quGStion that. great benefits can be 
gained from conservation. 



A second part of the near-^term program is to establish 
those technologies that will permit an immediate expansion / 
of existing principle energy sources: oil, coal, gas' 
uranium; by direct utilization of coal by industries and 
utilities; by nuclear converter reactors; and, through 
enhanced recovery of oil and gas* / 

The midterm is rnally a limited area. There are 
only two major additional tochnolopgies identified; gaseous 
and liquWi fuels from coal and oiL shale. In addition, many 
other marginal things are being pursued such as geothermal^ 
SQlar heatinq and coolinq, eHierqy storage^ etq^. You know 
all of these. 
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Each of the /three long-teFin Qpti'one has technical, 
environmental, and cost uncertainties, Thug| because of the 
critical* need for success and ihe uncertainty of solutions 
for the problems, all three technologies are being pursued 
vigorously today. They are high cost options but ^they are 
cost effective. - . ' 

There is very little time left to solve the ^ major 
profalems. Unfortunately , we have thrown away our opportunities 
during the' last quarter of a century. We now have to play a 
diffic'tilt catch-up game. There is no room for any majow 
error. We will aLl have --to suffer through minor errbrsfi'm 
sure • * . . 4 ^ 

In suiranary, X believe the energy problem and thrf 
solutions are being addressed adequately by' the Federal 
Government^ but this is just starting. We now understand 
our problems better and we undferstand means to alleviate 
tliem, - These means are being emplaced, ^ Obviously, the 
approach and the implemeritatiori 'that is being used now cart ^ 
be improved and must be improved. The federal agencies need , 
your halp.^ Through conferences such as this you can clarify 
your ideas, But^ you must make a strong effort, tojteach the 
federal agehcies the virtues of the approaches th^ you are 
developing. As emphasized in preprints for this conference, 
one of the anticipated outcomes of the conference is action 
regarding the enhancement of the environment for interprof es-= 
sional, public ^ profalem^oriented collaboration; another means 
of more*^ef f ectively coupling' science and engineering to social 
needs, 

* * * t 



DISCUSSION ' 

David Rose: I'd like to make a couple of points* 
Firs^t, one thit~we can easily dismiss as ancient history 
that won't happen again. But, from being on the Resident's 
Office of Science and Technology (OST) (of blessed me-moryj 
of 19 72) , on the group that was supposed to look into energy 
strategics for the United States, and being on tolerably good 
terms with the man who drafted the first presidential energy , 
message and knowing that the OST work, energy conservation 
was a dirty word and one was not allowed to ask where gas 
came from it came from an infinite hole in the ground 
which tempts one to make some scatological comments. And, 
in the second case knowing that the first draft had a lot 
in it about conservation and it was XXcd out by Mr. Erlichman 
with various remarks about "this isn't the ethic," one can 
easily say that wo ha/e passed those points and they will 
not return. But the question bnforc us is not just that, 

\ 
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It IS harder to see the, future. It ig rfard-' enough 
to see the past, , But let me give you a new scenario for 
the future. , How will be avoid this one? Most people live 
near cities and.it is even the statistical truth that the 
highest density of people is in cities. Also, the highest 
energy use per unit aria is in the region of cities so the 
largest impact of enerdy policy will fall on cities in terms % 
of either environmentafl impact which *can be either positive 
or negative, and ^many other effects too on transportation, 
on i>uilding design, and so on. And who is thinking of the ^ 
probleitv of energies and cities Khich is going to be one that ' 
is going to be along in a couple of years. In fact, I de- ^ 
Clare it to be here. And, who do we find. working on that? . 
You knock on the dobrs and there is no answer. 



How do M(e make institutions that will see ahead and 
do not overdrive their headlights? This is the question. ^ 
It is a worrisome question. ERDA is doing vastly better 
than the old organization, I agree with you. Things are 
very much better. But, have we gotten there yet? What more 
do we need to do and what needs to be added? Are we again 
looking for gods in machines, which are none\ 

Ann Macaluso - The thing that troubles me about this ^ * 
^ discussion so far is that I have that feeling that ERDA is 
being^ tabbed with a responsibility which I'm not sure it Q 
ever was expected^to Jftave or ever can Have. That argument 
really is not over the fact that it sets priorities among 
energy resources, but that it has set its' priorities in the 
wrong places, I bet everybody in this room would probably 
mych prefer to have those resources placed on conservation 
and solar energy which is much sexier than nuclear fission 
or nuclear fusion, and probably more efficient. ^ 

'^he real question it seems to me in this Whole enargy 
issue is not energy policy so much, although that certainly 
IS an issue because pcilicy is a function not of a single agency 
or of ten government agencies, but^of the citizenry an^ the ' 
professional capacity in the country and the leadership commun^ 
ity and the Congress and all the ins titutuions that exist. If 
we are really and truly to look at energy as the primary aspect 
of what might be called the more holistic approach it seems 
to me we do have to deal with a great many more of the issues 
that are cross cutting and that are of vital concern to each 
of us as individuals in our own heads; and of vital concern 
to each of us as individuals who contribute in some small 
degree to making up what turns out to be the way this country 
functions. T don't know whether that makes any sense, but it 
does seem to be there is a meeting point ^ t^ween these two 
porspcctivos and that it is not really f t:o fault ERDA for 
doing evory thing that all of us have to ^ . 
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David Rose I Let me comment here a minute. I think 
this meeting is already a splendid exaifiple of what we face. 
We mention energy and everybody says^ "ah, energy," Then 
they start to^ talfc^ about this and that, and^ll the little 
bits. We might as well have chosen educati&h, 

I'm'in an educational institution and they stink* 
There are all kinds of problems.. My own institution, under 
the gftise of public servicte^ worries about its overhead 
because it wants to meet aSpayroll and pay me, rightly or 
wrongly J but wQrries more apout looking good and forming a 
dlient/patron relationship which can end up by being a 
distortion of the fact, i 

One tends to dig down into whatever there is arid get 
lost in the details instead of looking at the whole picture. 
History is full of fehat kind of thing* If OT\m reads back 
into- ancient English history, one finds in the 16th century 
they had. a reriaissance of knowledge which led to over-education 

it also led to the revolotion which also led to the 
cancellation of the schools and so on. 

Joseph Leary : I think that the analogy with the 
unlversTties is" a very interesting one. I think, for example, 
the criticism ^hat we have our national resources geperally^ 
arranged on the wrong priority system, is not limited to 
ERDA. But the universities also, I think, have problems" 
with many of their priorities. Identification of their 
resources has been wror^g, just as you. are saying. 

It is a cominon problem. Downgrading it again to an 
energy talk, my own feeling is, the major ener^gy problem is 
the fact that no one is aware that there is an" energy problem 
except for select qroups like this. The average person 
doesn't believe therG is an energy problem. He doesn't 
believe an energy , problem is imminent. To .me that is the 
major energy problom we'fdce. . . 
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' the (National Institute of Mental Health's) 

mandate for research on social problems is 
significantly broader than its mandate for 
operating programs, so that the development of 
organizational mechanisnis for linking the two 
becomes a critical issue," 

Ann Man&y 



'There is • . , a critique . . • that these large 
social experirnents (are) wasteful. The 

alternatives seem more wasteful," 

Clavk Abt 
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THE NIMH EXPERIENCE IN SOCIAL PROBLEM RES^RCHi 
^ INSTITUTIONAL CONSTRAINTS ON HOLISM 



Ann C* Maney 
Mental Health Study Center 
National ' Institute of Mental Health 



This presentation is an abbreviated version of a longer 
paper** It draws heavily from Chapter 11^ "Research on Social 
Probleins" (co-authored by Melvin Kohn, Ann Manay^ Salaein Shah^ 
Leonard Perlin^ James Goodman, and Marguerite Young) appearing 
in Rasearch in the Service of Mental Health i Report of the 
Research Task Force of th^ National Institute" of Mental Health , 
edited by Julius Siegel et al. ^ 

PREFACE: THE NIMH RESEARCH TASK FORCE 

#ie National institute of Mental Health (NIMH) Research 
Task Porfe was constituted to study the Institute's research 
activities and to make substantive -and organizational recom= 
mendations to the Director for future directions. Aireas for 
attention were divided among 10 study groups which largely re^ 
fleeted the existing NIMH organization* As a result^ the domain 
of the Social Problems Study Group excluded mental illness and , 
behavior disorders, drug abuse, and alcoholism; issues in appli 
cation and utilization also were assigned to other study groups, 
as were underlying social processes. The extent to which these 
restrictions shaped the nature of the Social Problems Study 
Group's procedures and recommendations, and the selection of 
material that went into the Task Force report was, and contin- 
ues to be _ the subject of considerable controversy among the 
Study Group members. 

The process of organizing the work of the Task Force 
did take account, however, of the intended role of the NIMH in 
the development of science, its interrelationship with the 
scientific com_munity at large, and its own decentralized author^ 
ity structure. 

The charge from the Director included questions such as 

these : 



* The original Dapar, which should be the source for all refer-^ 

ences and auotatinns, ib available on rcBquest from the author 



m What progress has been made in each of the many 
- " , ' scientific fields involved in mental health 

research? What Important questions remain unre-^ 
solved? 

if In the years ahead what research investments are 
likely to be the most profitable — . both through 
increased basic J^nowledge of the biological^ 
psychological, and social meclfanisms influencing 
fiuman behavior and through improved methods of 
treating and preventing specific mental health 
problems? 

• What research activities, though promising, now 
carry a lesser sense of urgency and opportunity? 

• Among the many administrative and organisational ^ 
support mechanisms that have accompanied the rapid 
growth and diversification of the Institute's 
research programs, which ones are stiri service^ 
able and which need to be modified or replaced* 2/ 

Initially, the study groups were made up largely of 
research scientists from within NIMH. They were autonomous in 
that they chose their own chairpersons and set about their task 
as they saw fit. ultimately, about a third of their membership 
was drawn from the outside ^ with consultants^ numbering more 
than twice their membership assisting in various ways. 

In part th^n, the process of drganizing the work^f 
the Task Force was a model of . participatory management in a 
traditional scientific enterprise with intramural* and extra- 
mural components. In the social problems area, however, other 
parts of the process ressulted in the kind of conceptual frag-- 
mentation that is the concern of this conference. What 'f 01-= 
lows presents reflections of this fragmentation in recent 
NIMH^sponsored social problems research , examines its his- 
torical roots in organizational s tructure ^ and recommends 
organizational strategics for fostering holism given, the con^ 
straints of the current structure* 



THE ROLE OF NIiMII IN SOCIAL PROBLEMS RESEARCH 

In 19 5 5 leqislation authorizing the expe nd i t u r e= of 
funds to support a nation-/ trie study of mental health prob^ 
lems by the Joint Commission on Mental Illness and Healthy 
the Congress indicated which mental health areas required 
greater at ten h ion arid study. Concern was expressed over 
the great number of mentally ill and retarded hospital 
patients in the country, the. outmoded reliance on custodial 
care in mental ho s p 1 1 a 1 s a s t he c h 1 e f me t hod of dealing 



with mental ill^ssi the great lag between the discover^ of 
new knowledge ir^thp merital health area and the practical^ 
application of #uch findings^ and the extent to which itt; 
appeared that many 'emotionally disturbed children were being 
placed in mental hQ^pitals without, appropriate, treatment 
facilities. At thi same time^ the Congress also identified 
a number of social- problems as being of speci.al mental health 
concern: alcoholism^ ^5^^9 addiction, juvenile delinquency^^ 
broken homes) school>-f allures , suicide, absenteeism and job 
maladjustment in ind^try, etc. The act was paBsed as a ^ - 
Joint Resolution of Congress without ^ diSseffting v-ote=.^ 

* 

The next major legislative milestone occurred in 1963 
with the Community Mental H'ealth Centers Act, whicti empha^r 
sized the- growing concern of Congress with problems 'of alio-^ 
holism and drug addietidn. In budget hearings that year^ -"^^^ 
the Congressional Committee urged that NIMH foster "imagina- 
tive approaches to such difficult problems as alcoholism^ ?^ - 
delinquency, and drug addiction^'* The Institute's program' 
expanded quickly in these problem areas as well as in the 
areas of school mental health and suicide. 

In 1966, the Institute organized a symposium to help 
define its responsibility^ for the social problems area, A 
major recommendation was that the National Institute of 
Mental Health focus its research activities on selected 
social problems* The list weJit beyond the congressional ^ ' 
specifics. It included not only such expricit congressional 
concerns as mental retardation and crime and delinquency 
but also aging, minority problems, metropolitan problems, 
poverty, disenfranchised groups, homosexuality, marital 
discord, mass violence ? and housing and relatad issues, 

The scope of the Institute's concern with social 
problems had expanded f&r beyond the fate of the hospitalized 
mentally ill to include the study of underlying social con- 
ditions that have a strong potential for producing distress 
and some form, of markedly diminished psychological or. social 
functioning, regardless of whether sucH dysfunction also in-^ . 
volves a severe mental illness. 

The administrative response, on the other hand, has 
progressively narrowod its focus to popularly recognized 
categories of social problems. In the Institute's early 
years, research and development programs did address social 
and psychological conditions underlying social problems. 
Then increasing numbers of extramural grants were organized 
J around a combination of s|:jecific and catchall problem areas 
and problcim services, culminating in the organization of 
Centers foe used around specific problems. 




■ ALthouqh two these Centers -= the Center for 
Studies of Metropolitan Prubloms and the Center for Minority ' 
Group Mental Health PrucjraniS were named in terms of demo" 
graphic categories pointing to underlying social conditions, 
the activities of other Centers which singled out discrete 
deviant behaviors alcoholism, drug abuse, suicide, crime/ 
and delinqus^y wore not conceptually coordinated at any 
point. What^lmora, Hiis categorical mode of organization 
later was extended beyond the Canters to the Division and 
Institute level with the elevation in status of multi- 
'faceted prograra^ in mental health services, alcoholism , and 
drug addiction- In fact, it has been activities around 
the three problems excludc?d from the domain of the Social 
Problems Study Groap that were most completely restructured 
and funded to bring about "targeted" programs, and^they have 
been the areas of most rapid organizational growth. The 
result, paradoxically enou.gh, has been the achievement of 
increased coordinatinn within particular problem areas at 
the GOHt of a progressively fragmen4:ed organizational 
approach to the underlyintT processes. 

The r ragmen t a t ion of iMo Institute's organization 
for research m socjal prol:denis is not altogether attribu-- 
table to th.- kinds o t t-i^^j^ts selected in developing ''tar = 
geted" research, howe^/-r. From the earliest days of NIMH, 
whatever reHOurees ha-.; . ^a-i specifically available to social 
problems r^'seariwi riav- .m .mi divided very deliberately between 
two ■organizatlonnl s tr^a t g i • : one geared to supporting the 
best research linit^itod oi.:t the state of the science by 
individual invns I Lg^ t^^rs ; the other geared to developing 
criti'cal picce.^ ni hr, vg.edge essent'ial to advancing problem 
solutions ijy sort.r^, ^ r \ rn' 1 1 \.os and creating special 
procirams. Th- ■ nn n. i M • ^na L unitn n.:rForming these func-- 
tions and the bainn?-^ in n|lcK:ati.on of resources have changed 
over time as \ !■ .y 1 .^ / r n ni ted mode of administrative organi- 
zation has taken noil, biM the dual strat-^"fies have beei 
af')r\ t 1 nnof i . 

A Hvst:--i g. i r^.^v^^;"W of lunv proiects in ciscal years 
t^;^ wo npd 'V - : . n- r.q .^ nee to social problems 2/ indi- 
...it-od. that, an nnn, work was being generated outside of the 

two pi-ofnMins 4/ -erir fni-niai responsibility f^or social 

problems resen--n .n \;nn h':-nn neneratod wiLhin, 

This N:TMM->un': social problems n^seiirch was being 

-vinin i sroM-i ir "bin:.^'^ .-..-al rnM.enco research in mental 

h. ^Ut-h in:rnii,n-il an-: ^ ' ■ : ^ r . rtRi ; r /i 1 and as mental health 

i. ,,.^.. 1 r^^r^ ,-;>wr(gi into vrn U uri extramural. It did not 

V,^Mn n Ml- rir:in: .^nl(^en w i r li uu' u\l problems research per 
no . A 5 M-in ' > n S' » - ' 
nrnn- 'Sr.' n; n : >: - ' i r ■ ! 



i o: ; .^^ Am i-v\ ./nnuriona L i t ies and under! y i nc| 
|.. r A t-'Atn a:ri mcjutal healtdi services 



Whnii tJif money allocated to new social probl^s work 
was examineici as a proj)Drtion of total proqram budget, the most 
viable program intereKt was conccntrat^ed in the orqanizational 
units desiqnateci to .idminister extramural grants for social 
problems research, Laisse z= lair c and targeted. Outside of 
these units, the most viable proqram interest occurred in two 
intramural rosrvirch units which were charged with carrying out 
"basic'' social scioncc rosea rch 'in mentar heaith and mental 
health servi ces . ' 



AN nKssr:5SMLN^r CM^ Tiir: NrMii effort In 
SOCIAL ^^rc^bi;\;ms research 

Rev ^ ^^ w o r: Proj ecrLs 

One porspr^r tiv.^ on NIMH support of research in social 
problems is af:orc].^d \.iv a systematic examination of the 
research proioe-. s ect:-.r!lly ^riupported in three recent fiscal 
years -- 1968, i'-)70, and 1972, This analysis is limited to 
rosoarch in or dir^:ctly pertinent to social problems other 
than mental disorders, ilcjoholism^ and drug abuse. 

A si nipl.e ^; t ..i r 1 ; 1 1 i e>jj 1 cdnalysis or the raeiin oltfjectives 
of trr^se research [jr ^jc^cts indicates that their principal 
thrust has be^Jn treatment ai>ci amelioration. Nearly half of 
all the studi',js to 11 leito that category. A secondary em^ 
phasis has bv on ciescriptive studies of the problems them = 
selves or oi f :it.M r (neqative) consequences. Only a small 
propor t i.c>!\ har> i:)e^ e Id ressi:d 'u studies of causes and under- 
I y 1 nq c:ond I 1 orw; , r' r h^:orc'^ tica , or me thodcSd ogical issues, 
althouvjfi a sli jir, hi.it s i^.m 1 f i<.: .ai t increase in this area took 
place over rrr- i .;,.---,/,-.ar span LreaLed. ^ 

1'^^^-^ dterr r i : q: i research that NIMH has supported on 
:h'- ph. eioiu^ar d.' )cy of \vn^:ous social problems and on their con- 
serruences has b^-n-n I ht| ; r e s s i ve fc5r its richness. But this re- 
^^r^nrch has^ Y)r:.:n LaLuely focusecf on the full-blown manifestations 

:)artic'n1af so.- Oil problems, mainly on their psychological 
rHaisocnr.nr -t:- tor i 1 1 1 i e i (h.ri 1 s . - Further analysis' of the research 
on ci4iiel Lora t i )n shr. .ved tdiai. much of Lt also had been based, ex-- 
:r'-LCitLy or i:ti[j 1 i e ie: I y , on the belief that the problems are 
OHSentraljy i n^i i la d i r i 1 aiul osycholoqica 1 ; remedy is sought in 
HrcMpy lor le affected individuals. Evaluation 
ot rr'^-Roqii: f ^ r r . -rhc/n !t ru-curred, reflected the perspec- 
' ''"'^^ ^r^^ ; roeej;i; iiinaaLors . Umm s ion-makers or researchers 

'^-^^ thct .q p.;:-- :)nv;ertul intcvrested earties as well 



In short, NTMH-^supported research on Social problems 
not only favored study of the individual and emphasized 
treatment and amelioration, i)ut also alighted rigorous re^ 
search design and systerna :Lr! evaluation. On the other hand, 
some part of the NIMH' sup:-^'-^^; : for social problems research 
in recent years went to studieB of probleni comjnonal i ties 
and to studies of causal conditions. ^me amelioration ^ 
efforts were formulated around underlying social conditionB . 
or around the restructuring of service delivery systems. 
Some studies of amelioration and change included objective 
evaluat^jn mechanisms, and a very few involved interested 
parties ^in the change effirb and in the evaluations. Al^ 
together/ there has-been a small but increasing amount of 
support for differently conceptualized social problems 
research 1 mor,e social and more pluralis'fic in design. 

I- 

-Any effort to foarer .,-i;ese ^ "^rgent signs of a more 
complex model of social nroblems re rch must take account 
of the fact that the Institute's soci .1 problems research^, 
effort does reflect organ tza tionai irperatives, however. 
The focus on ihd^ividual treatment, for instance, is stronger 
in the organizational ur.i.tu concerned with investigators- 
initiated extramural research on services, both mental health 
and social problem-oriented. 5/ Discipline-ox^iented organi- 
zational units, 6/ i n tra:\iuraj_ and extramural, generated most 
of the studios explorinc: '"hu phenomenology of. social problems 
and their conseciuences , v/:.iU v/hich is also largely focused 
around individual psyciioiQfrical. processes although there ^is 
a n a c c o m p a n y i n c i c o n c e r n vj 1 1 p. u n d e r 1 y i n g social conditions. 
It is the Special Mental Health Program Centers, 7/ or- 
ganized with multiplu r^Ljnctions around categorical problems, 
rhat are qenerafing a i.iapa: shaic of what little research 
la f-ocused around iasuoa n i cjausa, thoory, orpmethod. 

; 

Ho View of fft i i. za ti a: 

AnDfaor ; ■ ■ !. ^ru^ : t: ^ ' a.' :jr: the NlM[t research Offort 
emorqes when aaa-^aiatajd u;a:orts in the diffua oii and utili-^ 
zation or the knowl-jdga produced are examined. As a rule, 
rea(.Mrc:fi fLndiiuja w:.a"e> cM.aBaiiu n i ted In scientific publication 
by tht:! L nvea L i cja t.^Mp; win ^:capiuc::ed the research^ These 
efforts clearly ralitc.^ t,.^ ia ^ v-Mib-B of science and the 
scLentifi.c communLty; iLadi.;' pa .iru appropriately exposed 
to tht' acrut/PlT^> nt" apprp ma added to the existing fund 
of }:nowP ' 1 : ; .appi d i aa^ vli i p.i [p on of rpsearch findings is 

I ;ni)o ra.a n t , but d^r^^^ i.^jt ii'ikf kiajw Ledge c[UM'kly or 

aya k'Mii. a. 1 pa 11 a rM i ial)!a '■:('> pf > he n t i a 1 mibc r s ivi pi^cKjram 

iPMit;M--;, I ;: ■ ^- - ^ i ppui'iip: Iri'iu-a, or in the public at: large. 

* 

i . ! ^ /■ p. i iad^'- ! a --/y.-' pal r''dk)rta at MIMH were beia^ 
:'-iP.pnyk- \r: > > y ■ , fhf^.aak .;p' ^'■p^aait^ ..doarlnff- 



house for Mental ilealth Information and thn Office of 
Communication, but there iwas little systematic etfort spe- ^ 
cific to social prohlcms. Althoucth the development of admin 
istrative units concerned with research^ on services might 
havG been dosiynod to couple scionti fdfe^ efforts to opera-^ 
tional applicat ionH , our earlier review of projects from 
thrG<5 recent fiscal /ears strongly suggests that the organi-- 
zational units adnunistorinq social problems services^ re= 
search were not conceivori in this fashion. ^ Nor were there 
many signs of research concerned with identifying means pf 
overcoming political, social, or organi zational barriers to 
the utilization of new knowledgc^ and technology. 

Some exceptions were notable. The Center f or Xrime 
and pelinquency was funding an unusual number of remedial 
projects along with analytical s.tudies and encpuraging in= 
vest i^-ja tors to undertake special user = or iented information 
dissemination -and research utilization. The Mental Health 
Sc^rvires Devolppment bra^nch was utilizing empirically de- 
•rived B/ predifjtors o t: '■research utilization in evaluating 
proDosals for r^euAarch on problems in the delivery of men- 
tal health servLe-s, Th\'. l:^'ranch also was active in re = 
triuval of axis tine knowledge^ needed to improve and change 
mental health serviL'i'S: a five^ volume series entitled 
PlannincL^q£_rre/iJ:. A v_£hgiyi^" in Mental [fea lth Se rvices was 
nubTl'i^^^rrrr'T VT ]~ " " A n o V a t i o n s magazine was developed to 
H i a - e ad k r i o v; i d g i : . e . i t^^^r vices i mp r o ^ a? m e n t among potential 
users; aptl va I ua t i en niagazine was devQloped to communicate 
r-ici-ntLfic nu^TTiodi"'^n addressing and improving mental health 
services pro^-i^aniB to LociL users, Efforts in application 
and \uti l.izaLion snem-'d to be rudimentary altogether, but 
more^.^ido^ai-K^^j.; in Lh^^ .4-nral fn-^^a.lth than in the social 
I J r^"^l"j 1 ^:^nv; a s ; - 

e^'V levy at ^k"' ■ i v - ..^ 

;,.t . .J ii:u : V- dirPer.'nt. fx^rn^eefive on NTMir s 
r._.ci>/:, :iVi [nt:i.^- f ! - u 1 1 .1 1 is ai_r^irdpd by a close 
'[ti.;p,.,;L ion j: ^'u- r v) tv - r ams . TY\a^ \\civu been small in 

^ c^caie. Mnd-MV^e:i:^er te ■ 1 in staff, funds, and, in some cases, 
a.im i n i ra 1 a !■ 1 -n / ;.u L fh-.'- invi^ nevertheless had some impor- 
t.n-it: .u-c< M:ip ' I MM;a-ii I s . kudgud against the fiuld of social 
:j!-oh L'HTr-; ron^- e r-; i vvid.i>, or even against the - Ins ti r m te ' 
^)VJn Tjroqrams in otiie: r^>>..:areh areas, these programs have 
\u::i_-n :;i i n 1 sen 1.'^' . M^v e. r inu}ortance lies in their demonstra- 

tf..-.it ^=drM:-- tvb- iiuMitutn has tried to develop even 
uuni^ e (irw'j^-aiit:; d" i i loin e d ^ai f L v planned research in areas 
gi-. dr u^Tl \ :\>-i\::" .iinj.ial. p r rjl) j eniH. , it has sucaeeded, 

at). il ; y-'ii- ^. '-:e -rs -~ Cuie nuidnl of N LMH endeavo]^ 
i';. ;-:k'i d: MVi-sr,:; :"-^=-i:-'-h, i-di rdl could serve as a basis 
; ,.;M.-.f -=.1 ;,i..e, 1 :^ tke^ [ . • ■)! ) 1 rnie- or ikui ted cl' ter, 

I 



Such^ centors are ciovoteci co a broadly based program of 
intramurai and uxtramural ro search , ^ and to the application 
of research results to bomc particular social problem or 
cluster of pr®felems, Thqsc centers (which comprise the 
Division of Special Mental Health Programs) are relatively 
new, and none of those currently extant has been fully 
staffed or adequately funded. None has yet been able to 
mount its Intended proyram of intramural rfeBearch. 'None 
has yet been able to devote the staff time necessary to 
fully formulate its program. Yet they, have taken hold. 
From, the summaries of social problems research projects, 
supported by the Institute, one can easily differentiate 
the areas ih which- MTMII has active problem=or rented centers 
from those in which it does not. In the former^ the projects 
are often inipresyive, thjir dum total is more scatter^ 
shot. 

-ts Among the besc organized of the centers are those'^^\ 

concerned with crime .:fnd delinquency, urban problems, and ( 
minorities. Since the Center for Studies of Crime and 
Delinquency is furthest advanced in formulating and insti- 
tuting its prograrie i ^: cm p-.M^ve as a prototype. 

This Center's proAa.am is marked by comprehensiveness 
in two senses. It i.s eo; ; ; r^jhe ns i ve in its explicit rfecog-- 
nition rfiat a sensil;le | _oci aiu 01 research in this area has 
to be concerned with more than. basic research on the biology, 
psychology^ and snc.:inIogy of aggression. It also has been 
concerned with me thodcd ocf ica j research on indices of crime 
and criminaL behavior, with research on the social sbructural 
conditions c^onduc i v*;- i/j ^'^^"^ im Lnal 5 t:y , on the interrelation^ 
ship of biolocjical, : jf^n^vMO 1 Ov j ica 1 , and social conditions in 
thr^ genesis of t/,n=ioa^^ t/prM-; of criminal behavior, on the 
functioning or tlv- ^/rmienal justic:e systcin, and on the 
e f f ec 1 1 venoHS < - ^" '-•ti'^.^a and of treatment and rehabilitation 
systems. It is Ol/^' ccviua;eht.-ns i ve in its explicit recog- 
nit:r^)n that re-is^' .i rcCi aiiJ res^^varch u t i ] i. >^a t ion must be coord i- 
net*'d, and ^h.l^- ! r ! f d' '!w responsibility for this coordi-- 
nation r^-:Ht:s wiHi r !i u 1 wh^ ^ do resoatx:h and thoRO who support 
it. Althougti ill I. :^(d; ilc ..m intramural program, the Center 
[3ro\Mrles a mod^d c^ the ase'ajlness or the Institute's taking 
tht.^ i. n 1 t i. a t i ■/'.' an tn rniiu ! a t i ; .and sponsor inq a coherent 
faai^at^am of r^»ci»'nrch md i ■ : :;ee r^dl- re I a ted activities with 
respect ro an i:;a;ortard. lagMal [nY)ijlenu 

n . Me nta j__^t.'n ; th : ^edy 'da-iUe- A Hoconti model of^ NIMH = 

a appor t < ^ 1 " r* e^;t^ i r'"h m'') sr-aal problems is ptciz-ided by the 
^■^Md i! M'MMii d:a:v C-n^'^i iri rli- f)i\M..najn c_)f Mental Health 
k^'l' i^'" ia-i fi iMiC. 'tiMv O' e^i^n^ \'.A\'\ LearncMl ti:om the long 



history of thiH Center, not the least of which is that if 
is wastuf ui to mos/n a' rcr^search group from Division to divi- 
sion and to chanyc itK assigned misKion repGatedly over ^the 
years. Yet, deiipite the organizational buffeting that this 
Center has ondOrvd, it has provod the usofulnoss of having 
a mul tiproblom nroyrani focated in the field, where it is not 
restricted to a s?inqle social problem or to one- discipl ine ..^ 
It omphasize^; a mu L tidimensional concern with social problems 
as they emqrqe, as they are experienced, and as they are 
dealt with Dy some local community. 

Somc^ of the rosearcli emanatinri Lrom this program has 
focused on discrel-t- f)rold c^msx, such as adolescent runaways, 
h^qh school dropouts, institutionalized children, delinquents, 
street corner men, and children with reading di^bilities. 
Other research as focused on conditions antececlent to the 
prcjhl'Miis (n,q,^ poor infLuences on black adolescents, test 
anxiety in elem|-ntdry Hchool ciiildr-.m, prejudice, the rela- 
L Lririsiiip between residence and community satisfaction) or on 
oreau i. >e 1 1. i ^jna 1 c^jnt incuuicies of remedial action (e.g. police 
rol_f.^s, bu rc^a tier a t. i solutions to professional problems of 
uufjl 'ie Yv-'aith nwrr- ^^^tc.). On ^occasion, second* generation 
pron^chs ^lupbiyirvj ti r- f indings of studies have developed 
social acuien or. su^./eil. rhangti^ research. These demonstra = 
"^ticjns liav'-^ ^Je^'^n rar^- :\\\A when -they have occurred, have been 
organi ii^aen ' t r ur: f u r L nq o :^ services in some 

. ^{Mnmun 1 f-.y iir;rat;^ ' ruMdier than around basic social 
s t rue tur -.^ . ^ 

C. hal)Ora t^.r;^^ n\ Sot^io-: aiv' i rcnm ental_ Stucl_ie s A third 
model" for irs-^^'n dilMJl'^ sdiipoi.- L of social problems research 
is < e<ump L i L 1.- : ;jy s" ne reihorato^ry at Socio-environmental 
etairli.'S, la ^ a- 1 1 1 1 rairu >a i 1 f^':'>par.di Program, Although re- 
ifjt i^^^'P/ 1 i M b' -a 'ci ra::h nn sot.m a ^ fjrrd)]ems is done in this 
[aa.)^jr<iio ^ a ■ i i * i ■ - is '^n^-ugh to ^l^naons tra te that the work- 
inc; condi'i.aa. r sf.i.ence so I ] -es tabl ished in the Intra- 
nairal ::irograo as c^aiducive co good research on social 

i)ro[)baT!S is 'M--:-' to good research on, say, biochemistry. 

a^^SLea oi sfudies that is particularly pertinent 
tc. anc oii :Ha)bb-'ina, ijocause it foeusus directly on the psy-- 
cgujU-a i-'-' ■ i 'e.if'iv:f of larger Hoeial structure^ is the ro = 

rch 'Wi \\' ■ ea\='::i a • jg i c -i 1 affects of .social class position. 
fk.iaun f"3V'_:r 2') -^:'AV.\ la.; lai r^'Suarch dCHirfned to untangle the 
IT] ttu. rulatioasfiipa ^iMHar-f social class, family process, and 
aaai aorgaa:ai 1 a , 'rir^S'' Oaati. -"^ S:;t have- cjone to a systematic ex- 
an ' r'-.tsiaia wfr/ ' sf jc la 1 class affects not only 

} n 1 ar . ■ va 1 -nca- C)\ scdii xofdire nia^^tH^t also psy- 
.net la'Sirig in ar-nraeri. The reSi.airch'^hAs been 
):- ■ .\ ■■] :.-)!a-:; v^^ beyoncl establishing eorre- 
-a; .1 a a , an! asy.da ) Loq Ilsi 1 f unc t toning , to 

•:• e a ! f r- r-a(:*''S in life conditions that 



a e ar [ t ii'M\ a ! 
ta : ' • i a ^ a a t M N 
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be \ i ar-; a ■ 
- r:t ! IS ■ ^ s 



account for those CGrrolations . In particular, the Research 
has deiinoattjcl ciaBs di f f £!re'nces in occupational conditions 
that play an important rart in moldinq class differences in 
conceptions of reality in sel f -conccDpt ion ^ social orien- 
tation, and even in i n l^j 1 Ici^c tua 1 runctionmu. 



druc 



ON THE APPROPH rATi:;Ni':S^ UP NIMFi RESEARCIL 
IN THE AREA OP SOCIAL PROBLEMS 



Except in the fields of mental disorder, alcoholism, 
^ ^ug abuse, NIMH han not been a dominant or even major 
for^^^n social protalcrns rc^Bcarch. In other social problems 
_^reas, NIMH has from time to time supported significant work 
b^t it has not maintained sizable programs over long enough 
pica^iods of time ko have been of major importance in shap^ing 
the fields* The institute has done enough, though, to dem^ 
onstrate its capacity to support and conduct fundamental 
work in such diverse fields as crime and delinquency, urban 
problems, discrimination and poverty. And it has supported 
a few ma]or studies or cnn:- i derable conceptual relevance for 
the field of social probl'irs research as a whole. 

^ dt IS also clear, hov/evc^r, that there are several 
serious deficits in most- current research on social problems 
ti'iat also Tiold ti. for ^-1 H - s upper ted work- an underempha- 
SIS on underlying and p r..e i. soos ing conditions, particularly 
social conditions; a Lack or attention to the probability of 
social structural commonalities in tiie causes and consequences 
of social protaL'mis; an u na^.-romphas iff O! the interplay of 
social structurat^ p;e..-ciiological , and biological factors; an 
underemphasis on p\o e;s^-:-:; of change; a neglect oP those 
issues of vaiut;' an'J\env;er wliitdi affect the development and 
thn labelinc oi erehit-'niH and the r ■ ^niCKi i ^.'S pursued; and a 
n-ore than occas L .arii :a^-b of rigor in the -.■valuation of the 
effectiveness of anie 1 : o r-a i; 1 vc^ prograpjs , l7ork that is 
^subs tant L\^d.y d i h t L nc i \r:- or at the teeding edge of social 
f aoPi-ins rear-ar :a •ep:MaL;-t^ these assumptions, 

© Idiat HOC La 1 problrariH are not merely the 
^^xpr OS a i-ei wf individual psychopathplogy , 

@ I'trit f b -^ d^a inition of what constitVjtos a 
sc^cLal [jroiO-Mii ia f a ndanum ta 1 ly social and 
the d^"^ r i n .1 1 on. bl r^racess itself warrants 
1 a va ' ^Ca: g \ t ion . 

t 

o '^yii.it ai.^-'Oii.' rr-^ibb^--: behaid.ors Stem from the 
iat.^.piav o! aocrb, i.> k y ■ ' h n O ig i ^ -a 1 , and bio- 
If iU a ■ "i 1 'mill ' f aa . 



That many social probl^s are interrelated 
and thah what we iGarn about one problem 
may ha v r 1 rn p o r t ant i m p 1 i c a t i o n s for o t ^ er^l , 



That botih research on the under lying causes 
of social problems and research on amelioration 
o f the consequence s o f such problems are 
necessary , 



The NIMH, i.n its role as a specialized research 
institution, is better equipped to sponsor and conduct some 
types of research than others. Given the assumption of 
interrelatedness of social problems in both their causes 
and their consequences, it v/ould be foolhardy to draw up a 
list of problems that fall within the Institute's proper 
purview and another list that fall outside the Institute's 
appropriate area of conct'rn. However, the Institute's 
focus,. in line with its Legislative history and its very 
name, has been on problems that have major psychic or 
behavioral implications.'' This is a focus defined in terms 
of dependent variaf)les, implicit or explicit; it says 
nothiriq about independent variables, which may be biological, 
psycholocj Leal , social, or any combination thereof; nor does 
V, it ST3eak to issues of leciprocal causation. The Institute 
also shouLJ and hai- :..::en building on its Gtrengths. NIMH 
has the crapacity at , *-esent and even more in potential 
for supporting and conrlnc t ing a broad spectrum of social 
probioms research in rhe bio loqical , psychological, and 
soma of the sf)cial sciences, n pursuing ^;tehese directions, 
however, the i.nstitufe's mandate for research on social prob = 
lems is sicira. f i can 1 1 y bro.ider rhan its mandate for operating 
programs, :k} ;h.i[ the auvo . ^-pmrvi L of organizational mechanisms 
f(.a:- link.Ln:/ ti\- ^v/M frK't^nies a cri.ti.nnl issiie- 



• )tt-AN : :'AT I oNA[. h TRATliG I r:S Mi.MH 
-^"^ •^!A;':.\KCii LA VMi; ari:a of SOCIAr> PROntKMB 

As v/iffauH social problems have coniG into prominence, 
urqani;<a! i ^v^irities have be?en created within NIMH to do 

research r)n ..;,.ich n: tjicm. Where onc,^ a sincjle branch funded 
ail extramural resear.d: ^jn social problems, eventually each 
nrob.Lom acquired i b. inidi, a committee, a center, or even 
an" ins Li f^"^ of it- ^ r-- r . Moreover, these various entities 
reii'e t'Uen ■e;tabiisied Atithin, or assigned to, or reassigned 
f.f, ^ ,-i :^uh^b^.M- ^"i f Lar^-ior ii vis ions, so that even b-) fore the 
r..f-.r p.l:i o: o '''M t)! A 1 '^U i it^ ) ADAMfIA, social problems research 
./.i:; L..'-in'< ^ni r I- : i:- ':ral separate divisions, with no' 

u:'r:\'^u tiior^t a: : A- ' [ntiitutc Director himaelf havincj overall 
ti.'a 5-m"A; 1 A i I ' { ■ - ■■ •' ' A' ■ . r coor b nation. 



To some extent this fragmentation of the overall 
progratn of social problemFs research has been the price paid 
for coordinating within a single organizational unit (the 
Special Mental Health Pro^-ram Centers) all research and non- 
research Activities relevant to some particular social prob- 
lem: it has been the prices paid for a strategy selected to 
make research more relevant to social need. The fraqraentati 
also results, in part, from the deliberate decision to sup-^ 
port some social problems research through problem-focused 
organizational entities, some in direct competition with 
discipline^orientcd research and some intramura lly . ^ Such 
organization brings a g.nn in quality that^comes from a di- 
versity of approaches, but not without concomitant losses. 

The Institute's orqani national history with respect 
to ^Kicial problems rcHcurch also has been marked by an / 
extraordinary amount of flux and change. Organi zat ionaT' 
entities have sprung up with bewildering Frequency i programs 
have boon reas^^igned r^r'pe a ted ly : the support "of programs has 
not always been con5:;istont with the enthusiasm that bore 
them. The Study Grouf) v/as conr^onted with the challenge of 
recommend i.n.1 ortjan 1 t ic sna L f^nrms that would provide a~ 
continuity of e f f or t ^ re.; a r/l 1 a?i s of the particular category 
of probl<::m at the f o/^"^ fron t of ^public attention at any' 
partioular timr^, and to dn this while recognizing both the 
important role ot Hci^irK:,^ ^iud scientists in conceptualizing 
social problems roH^,ar,.;n and the essential fact that the 
ultimate goal is Ih-^ ^ioluiion of societal problems. 

In our era in j. 7a t lona 1 roconinkmda tions , we tried to 
adlresrf this f ragme;^ f: a f i on and d 1 scg)n t i nui ty while at the 
saiiu-^ timr^ m- i.niizifia tu^^ [;^uv-^its o!; tan current organiza- 
o^. . CJur r: roorime nea 1- i c^^s , hr i c:? r 1 y tiummarized, were these; 



© Ad.i['i- or jan i xa t ion 1 1 rt:^vices foi- broadenincj 
t::i a a-^xe e-r i ; sne i L y areac ui tL<] i !i a t-;iin- 
'''■^^ ancl adni I'lis ter ing the 

tna t L tut;' ■ ^ a rosea re:; pr'ograms on social 
prob 1 ■ anr: . 

o ^I'aa- O'a.s f:a la -i t ^i^.:/ ceurdinatr^d research 
e r f or ts avT^ ^ss rsrgan i :s-j t Lona 1 houndar ic^s 
v/i thm sFMIl ind b"tvv--jn NIMH and allied 
agv;nc i^.a-; . 

^ in-rr^-is • ^ai- l il i ::at i cu: oi inrraniural 

■ -■■wa-: r%-i:.,-tUi Litl^.s; to provide continuity 
^n: ■ ^ar 'p isi 1 i I a.-i Li on ior the research prc)- 



I 

Tako stops to increase utilization of 
research results'. 



• Increase the administrative priority placed 
on seexinq rosourcGS for research on social 
problemf^, 

• Increasf:^ riexibility in the use of existing 
^ research support mechanisms. 

Whether wo have found a satisfactory middle position 
beti^een developing research to generate new knowledge and 
developinq research knowledqe for utilization in social pro- 
grams is for you to pudge; that is what we attempted. 



FOOTNOTES 



1/ This presentation wafe selected primarily from Chapterll, 
^ ''Research on Social Problems,'' in Julius Siegel, et ' al . , 
Eds., Research in trie Service of Mental Health- Report of 
thp Reir^ch ^Ij,Bk^T^7c7r "ot:" the Institute o f Mental 

He a 1 j^^lDHE^ Pub L I'c at 1 b n "n o . (ADM) 75-236", 1975) and from a 
Report from the So^rial Problems Study Group of the NIMH 
R.-- Task For^:;-, July 1973 (xerox), to address the 

e the qu-?:>:.ions put to me by conference staff. To 

= , the spccial^^orspective of the NIMH scienti s ts land 

s," 3h administratnLS who comprised the Social Problems 

F ■ -iroup, sop^ 20 experts from outside of the Institute 
l_ ^Viother 20 irom within participated in reviewing special- 
:;Lelds of coci:il nroblems research, in identifying issues 
. crends, ^cons t r uc t i ng Ir^gislative or organizational 

h.-torv, ni.a : critic izinq early versions of our repo^. 
- ^ "or uuna::e w., i.ilcd to consult policy-makers, victims, or 
citisenry, just ar:; the researchers we criticize have done, 
the inudAcju t ions oi our omission did not fully strike ^ 
:inti. L wc^ t .ou^: nynthCHizing our materi als and formulating ^ 
r- ■^-Hjminend I L iMMo / ^\^:-^.^ niv vM.ews occas ion .il ly ^ di ffer from 
tr ;e or oth-r iuembers of the Study Group, responsibility for 
vr - follov/i^ LS iTiicie . 

2/ :-)l^Mrd "L pU , or.;, oijt^ , pp. 1-2. 

1/ Iu3i\'e ot r^ccal illness, alcoholism, drug addiction, 

^ and ro t a rcPr: ; r n - 

4/ amdI i-:c i'^^HCll:c;^ lir.cich, [jivision ot Extramural Programs 



in i :) L^M. C I' ci 



i !. Mcnta.L Health i^roqrams^ 



0 i 



;:Mr, - ;:-:;t:ii Service Programs and Applied 

i^;^ i:> , \)\-\f\\(^v\ oi I'lxtramural Research Programs. 



6/ Division of rixtramural Research Programs other than 
Applied Research Brrj ricii , 

7/ In the Division of Special M-^ntal !Ioalth Proqrams. 

8/ Glaser, E. M, and Taylor, S, A., "Factors Influencing 

the Success of Appliod Resdrcli,'' American Psychologist 
28, 1 40= 146 , (1973), — " " 
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COMMENTARY 



Clark C. Abt 
Ahl. Associates, Inc. 

I'm goinn to^.-t-'ry and b^^^ cle 1 1 bora L y provocative, and 
if you would ilka to stand up and work out your ay^jressions 
by waving your arab.^ tor a few seconds, it might improve the 
quality of the d.i.scussinn afterwards, 

Pol i. I: ' s fhc^ f-Liluro to really do this very effectively 
that' is our concern Loday. I think part of it is related to 
the really tremendous predominance of the disciplinary and 
university model for the organization of research at NIMH. 



Jus t tcj [iiak 
is obviously biased 
p rob lem=or i en ted , o 
ecori )]{] i.c research . 
discipl I nary modol 
lo" nior^j u roduc t i. vu 

I id i . n k p 1 i " 
ag^'nc ■ Ict rii'^ g 

s i f y mc_;do i o r ; :u t.e. 
fj ro J ec t s und^-* r r..a f a ■ 
we:^ ha\^c na;i tho\ia^i, 
tv/LJ '/a I' I ab los a 
with a fov; gradua^^ 
Bain [J 1 c . Vc)U ^.airi ' f 
a sma I ! HAWiu o": so 

\ ua r ^ i. cu 1 a r' c h - r a c 
BOrno f ; . In '7 ab^'ai t car 
we ecu Idn ' \: i^oi: i. :i 

i n le r ; la 1 I ' k M" g \ 
v<i : a M t DV' , ' ■': i : , ■ 



o clciir where I'm coming from, since it 

, I come from interdisciplinary , sustained , 

utini t-or ien ted teams for doing social and 

I've tried it both ways, the solitary 
anc t:go team model, I find the latter a 



the problem at NIMM and some other 
1 ilk , excessively discipline and univer-- 

^fiat there are a lot of litcle research 
u about 100 v^c^ars of education research, 
little studies talcing one variable or 
Whv? Because fhe individual professor 
leafs could onlv encompass a small 



.o; a 

do m 

f er I 



acli 
1 i a 



of a multivariate analysis with 
Look at s tudent/ beacher ratio or 
ail.: r.f kids or something find out 
i. ab le . :k--^ great external validity, 
iiis in different locations; no great 
a-' ■ basically simplify the multi = 
s m.a h-' -^ai i ^d'd a p roblem , 



k/h A * 

Ih^""> i-r^ uvk a ^ ^ : 
'o--y ! i 1 = 

o. ■./k-r 
tiring a Lha i 
1 rirae 1 y b^:^:: 
a f ;i I I 1 1 . 
i.o it; i H ri ' f 
ar- an una a; 



: M I I a r 
■,.ir.:a . 



show lor billions of dollars and 
1 1 ion a 1 T=e search pi o j ec ts is very , 
!oirov hav/ uiur:' b.-oirn. We don't 

fo^s.l ackiooLa L-x..:(;et flic judgmental 
ta i. t i ve L%o Educat iona 1. research has 
, more so than most rL-search has been 
rhal most research has been a failure 
Irier^' are only a few v;l^a^■r8, but there 
;r liik iO r tliu re . 



■ i ! : 

, I ■ ■■ 



a.oe. siHjTAk [d':sr:Aia ki 

1 ,■}■ aL Lo you .in a ldA.oar.1 ti ve sti'alegy 

"*::a-an; small soci.al research. I 
•■ e- , an iariCo i a tile host al te rna tive 

nr;d i e\^'-mak ina ^ By the way, 
niiM ' kuu Muf, i do assuiiit:^ i. t • "1 



Sfjcond, large so il p rograms a re needed to deal with 
large social problems "because they are usually multivariate 
problems affecting larqn piirnbnrs of people in many different 
locations whether it is juvenile delinquency, mental health, 
educational development, environmental control, or what-^ 
ever. Thase are large problems affecting many people in many 
-diverse ways. You can't really treat them with a single or 
small^ number of variables under control,^ 

The third assumption is that socj^al experiments are 
the mos t efficient and rel atively cheap way of tes ting whet h e r 
various treatment moda~lTtIos~ work" or n~o'tV ' But7~more Tmportant 
than evaluation ; they are probably our best way of under^. 
standing causation for prevention as well as treatment, and 
for forecasting . 

1 think the best, most successful area of science here 
that il- interdisciplinary, that involves teams sustained, 
longitudinal resear-^h of large number- a, over long periods of 
time on a big research niod.jl is medicine. And medicine 
really does work. MedicLne particularly the public health 
part of medicinG, the :i^jve 1 c^pmen t of various antibiotics and 
so on, the control of conL:igj_ous diseases is probably the 
largest success story in the last 100 years In the application 
o£ science to socLal p :-._1j.1- :i:tis , I^don't think any thing has 
worked as well as that. % 

Our educatiun sy^^uoni in basically ti e same as it was 
100 years ago, Rur niodicnnt.: is very different. There are 
some diseases, as you know, like smallpox, that have just^been 
eliminated. The reason social experiments are probably the 
most efficient wav c' ■ /ruuhic 1 nq , la rge-^scale research on 
socLdl problems is the alternatives are really poor. 

The ma^or a 1. ;^ ei 1 1 ves are, first of all, model 
buildLng, theori^nKi, ane so on. We don't have the mathematics 
nuv/ In v/itli iiiocUd;-; tiia^" have larcje numbers of variable:: 

Lfi highly in'' u: '■''dt=. These niodcd. s blow up. it 
isn't "1 matter e" rnnipiitia; cu[-)acity, it is a matter that^we 
i;an't really deal v/ith == L:ee multiplication of errors in such 
a rnocit.^ 1 . 

The C) lev ^ i I r : t. i '/t ^ h are small experiments and I've 
already cjone i luj rt:as')n^; why they are not eftoctive, 

Th ' [rer.i a 1 tt ' rn i I i ' is national implementation ot 
M t: jo r 1 ca 1 ficKM. a 1 .;r e- i on nr^ogr-am. That is extremely 
r^!;.!:V /ml ■ :-:ef • [i. > m ^ ' h*.u ■ i uh>' if i- (hoeytn't work an tiie basis 
f'' th^'^a-'O e.' il ert ^ii , > ' L e yo i have wasted enornious resources 
v'rh gr'-it )ppo !^ t u n : t •■^rea otdier possibilities. 



ot participants to create the min'OTium statistical quantities 
for the cells or thn matrix of many variables since this is 
obviously a mul t iva i i ci tr^ kind of problem. 

Second, becauBe we have complex contexts and constraints, 
very nonhornogeneous populations and locations ^= for external 
validity and rep 1 i cabi 1 1 ty we need many different locations. 
We need significant sampleB in a large number of locations. 

We already have a larf)--^ number of .participants, 
qeneralily Homethinq on the order of 10 , 000 participants and 
up. Tf you multiply that througri by--perhaps fifty dollars 
a participant, just' for surveying, aaalysis, and^overhead . 
costs, you can Be^o tha^t are running into millions of dollars 
and probably y^-ars for each particular social etzperiment. 

Third, the r^Msnn why they get large is they are 
intr msicdlly inte ^- -lisc.:-P binary because the problems are 
inLr nsically iri terd i.;:cipl inary , and that means you have to 
have [u-jfp:->:; ional und ..'jchnical skills in depth in five or 
ten discisiAnos. Co you have research staffs on the orde^r of 
50 1 ! 0 '.c^opl^^ .u:>j t \\uy have to work several years. We 

are now LalkiMj ^\Uc^u\ largo expejiHien ts In the 3 to 30 million 
do Liar range , ' f 



/- 



L. no ro 



are .-^ . a .ly about t^ni^pi these underway in 
Lbri. -- iii ru-u[L--i 'riaurance\ incofne maintenance, housing 
.1 1 Lov/ancoc^ . edu ju 1 1 a : vcn :cher s , \expe r^men tal schools , early 
ohi.Mhood v'ULiaa t i an , any; earn, defendant diversion, energy 
cxjnsarva tioi: and orobably a ,r-w others that 1 don't even know 
about. Thc^y ^uiorally ;^pead 3 . to 30 million aollars a year 
and tl:o\' ara us'^adlv suaffnd by somewhere from 50 to 500 
a ^ fosn i-cra; ' .: . i'h ' spLaid cr) M a ^ ■ t i ly somewhere^ on th^ order 
I I . I'- i [ ir:\ fh^^a^ rigid now. 



')(] 



a-; aaaii u Mi 
■ a 1 i ! a ! ' M ; 



:r : ^; m / ..a; r . a; i. i )a taiat we ought: to do about ten times 
;a - arf' d - i ng and auana about a billion a 
I ' i ) a"' a ^ .1 ! a Ml oa tda a t r. really niake 
;a;) I a-.aa-; . 'in i\ jan.galy wloo Lho annual social research 

budgco. of ti. - •;a^Lira United HLatos of about 9480 million. 
Th^i-. \.i a. = ;,a.; \ ^ ^ t^wever, 1 bhijik, Droductivity would 



;a" ae L-At^di: S(k:e/s;. ExrniRiM - ^rs 

f ; a ia: ' > r" i ■ - r e ton cav- ai u;-; to hha t k ind of 

i igiaa -oa NiMH';; i.iainovory that: e xpo r imcnt a tion 
aa-iai ■': ^''^ M'->i a; \a)(nal ra .-uai ladi . There is generally a 
;^..a.- li^Av Nh" n-'a-" • a-nv/d aad the da c i. a i on -make rs that 
i ' : : ..-^ \ dr' I L ve r resu 1 t a loo late to 
-,a " '^r^e i ! laia whaa (dicy -^tarr up on a 
,•1 ; i ) a. ^ .-d' i )n fai i a \-r»cit" when Lt hakes 



>; s >a ) ^ \ ' ; )U 



II i • 
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five years to complete the ekperiment. But if multiple 
projects werie being done cohtinuously there would be a 
constant stream of research results that cbuld be accessed. 

A second criticism is that they *ar6 too expensive, 
but the alternative costs are really much greater-. All you 
have to do is ^work through the shadow pricing of the social 
costs of our various social pathologies and they eat up most 
of/the energies' and resources of our societies ^nd most of 
the growth capital, human capital, and physical ^capital that 
we^enerate. The alternatives ,of ineffectiveness in research 
or ineffectiveness in problem^ solving are much more expensive , 

Third, that it is wasteful. Indeed, it is wasteful. 
The alternatives s^m more wasteful. 



Fourth, it is disruptive, too *^isruptive • President 
Ford particularly feels that people are tired of beinq surveyed* 
The empirical data does not really support this.^^ In our surveys 
of about 15,000 people in housing allowance programs, a major 
social experiment*, less than one percent object to detailed 
surveying. As you know frorn detailed research, if you got a 
response rate of leps than one percent it is unlikely to bias 
your results very. much. You can do pretty 'well with a 20 = 
or 30^percent nonresponscf^ rate. So this is not really a 
problem. We can just let people who don't want to be surveyed, 
who don't want to participate in experiments, not participate; 
and at these numbers we are still all right. 

Fifth, big social research interferes with the natural 
market mechanism for curing our social ills* Yes, but does 
the natural mechani^fim really work? Are we letting it work 
even now? Aren't we interfGring massively with a patchwork 
quilt of lifetle incremental programs, most of which are 
initiated on the basis of somebody's theory rather than 
empirical research results? 

' Sixth, as these lat^ge experiments are conducted they 
are often not" really scientifically conclusive and are likely 
to be m.isleading: Hawthorne effects^ selection effects, and 
so on. There are very few large social experiments or any 
kind of social rosear^ches that have ideal internal and external 
validity. We can do a lot better that most of us have done 
up to now if we just Gxploit the available state of the art 

'in experimental design. Probably the beet kind of reviaw%of 
a lot of the possifiilities* liere in plain language is Campbell 
and Stanley's E xperimental and Quasi-experimental Design , 

^whicb gives a wealth of approaches to social^ experiments . 

^ Another . argument ig that this will annoy legislators 

who*fe'Gl, that we are^ not u^ng the available data and resources 
that have already been qranted^ us ^ This is p^articularly common 
among the mo*re [JOpul is t secticSfis of our legislatures. 'Here 
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we have a failure of communication. Most legislators are 
lawyers. and their model of research is legal research ~ 
have a couple of bright guys hit the library and look up 
precedents. Social research is different.^ That isn't well 
understood. They can't understand why it %^ould take more 
than a year. That is a matter of education which we are 
responsible for. . - 

Eighth, are doomed to invalidity by the Hawthorne 
effact anyway. Well, there are placebo controls that can 
be designed^ and, furthermore, the Hawthorne effect<can be 
used as a policy supportive mecha^nism. 

■ Ninths even if we successfully do' these experiments 

it doesn't really * change the conventional wisdom. The New 

Jersey income maintenance experiments more or less found that 

there are no significant work effects from income maintenance 

^Most people still believe there is^^ even though they are 

awarfe of the experimental results or they are not aware of 

them\ Again, this is a' failure of dissemination^ commun- ^ : 

ication and education with the research results? 
S 

4pd, finally^ tenth, the results are not really used 
by the decision^jTiakers in making social policy. Here again 
is a f ai|>ure ^of education and communication on our part. 
Some of us, in an attempt to deal with this, have organized 
a Council for Applied Social Research to try to increase 
the communication between the researchers and the users 6f 
research; between the producers and consumer^ of pglicy^ 
relevant, scientific research about social problems. If 
you are interested in that organization and working with it 
I woijld be delighted to talk to you about it. Thank you. 



"I met with the Mayor Knoxville, Tennessee, 
and we were talking about a planning study in 
transportation. He said, * I don't want aify 
more planning studies for anything! Every 
study that I have on my book shelf begins with 
Knoxville, Tennessee lies between the Great 
Smokey Mountain Range and the Cumberla^rtd 
Plateau. The average mean temperature is 68'' 
and the annual average rainfall is 70 inches. ' 
He said, *Hell, I know that I' ... and you 
know , he (is) right." w 

K ^1 n >i f?t h H Q a t h i >? ^7 t- o n 
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URBAN TRANSPORTATION I THE ^EAL ISSUES NEED TO BE ADDRESSED 



Kenneth W. Heathington, Ph.D,-^ P.E, 
Director, Transportation Center , 
^ The University of Tennessee 



I began working in research in I960, as a graduate 
student. For about ten years I was very prone to do research 
for research's sake. It was very interesting f,all the math- 
ematical formulations and models were very intriguing* I 
communicated with other people in my field and they communicated 
with me. Nobody else knew what was going on* ' Then about 8 
years ago I began to feel that my cbntribution to the trans- 
portation ^ field must be ni\ that there was not anything 
happening in terms of making improvements that I had assisted 
with. I changed my direction completely in terms of what I 
was going to do and how I was going to do it, 

- ' ' ' ^ W ^ * 

So, for these past few years I have been very active 
in implementation and effecting change within the trans^rtation 
field. I ' h^ave held a political appointm^t, I have woAed 
, very closely with local governments ^ witn^mayors, ^d with 
governors' staffs and have been offered state level cabinet 
posts, I ^ave been involved in many things to implement' new 
and better programs in transportation. 

From some of the things I hear today I have the feeling 
that many' of us wish the impieme^ntation process were better ^ 
but many of us are not willing to get into the process to make 
it change. A university colleague of mine? who is also a 
transportation ^ engineer ? ran for public office about a year 
ago. This office would have a direct bearing upon making . 
trajisporta tion improvements. Out of about 50,000 votes cast ^ 
he loSit by something like 800 votes. It was very close. ^is 
individual took a leave of absence from the university of a 
tenured position. To me this is a dedicated irtdividual who 
says, ''I have to see some ch^ges made and I must become 
involved." So, some of the things I want to talk about today 
are examples to illustrate how we can help solve our problems 
rather than philosophizing on what someone else should be doing, 

I do not think we really address the true issues in 
the transportation field, I do not think we have ever addressed 
them within the universi ties\ I am not sure we have addressed 
them very niuch ^anywhere'. We are seeing a little bit of 
improvement made %^ith some of our research/ but not to a great 
extent. Transportation has been such an important part of 
the country's growth' that 4he real issues need to be addressed. 
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Thare are many issues or problems in the transportation 
field. We have tried to address many of these issues with 
technology and that has not really been successful. You hear 
a lot of people talk about the urban transportation problem. 
There is no urban transportation problem. There are hundreds 
of urban transportation problems. 

Transportation has played a very important role in the 
development of the United States. ^ It has provided for the 
movement of both people and goods since the very earliest 
settlers. In early times settl^nents were located near natural 
harbors^ near rivers or other naxural means of providing 
transportation, services*^ The development of the railroads 
in the 1800' s facilitated the establishment of cities in areas 
other than near waterways, % 



Transportation services within cities had not developed 
extensively in the early 1800 *s as housing and places of ^ 
employment wete often located together. Many individuals 
lived above '^^eir stores or places of employment, and thus 
there was not a need for a tremendous amount of intraurban 
travel. With the development of rail transportation^ a more 
flexible arrangement for the Icoation of housing and employ- 
ment could be attained. Many large cities developed rail 
systems on radial routes emanating from the central business 
district. This system of rail transportation permitted 
individuals to locate some distance from their place of work, 

^ As one reviews the development of many^ older cities 
in the United States^ one finds the more densely populated 
areas alahg old rail-lines that were built in the 1800's, 
With the development of the automobile ^fter the beginning 
of the 20th century, the areas between the radial 'rail=lines 
were filled in with housing and other developments., The 
automobile was often utilized as a feeder service to the rail- 
lines, thus ipermitting further development in the outlying 
areas* Therefore, there was an evolutionary development in 
the older cities of streets and^ ffoads , 'housing, conmiercial 1 
activities, etc, as the city grew' through .different eras of, ^ 
transportation services. .it . ■ i 



THE URBAN TRANSPDRATION PROBLEM 

As 'Cities increased in population, the ne'fed folt' intra^ 
city travel, of course, increased. Many cities became very 
complex entities providing aervices and goods to meet very^ 
diverse needs of individuals ^nd. businesses . Because of the 
development of these complex urbin structures, problems have 
arisen over the years with such ^ems as: (l)^rapid movement 
of people and gqods, (?) peak-hour' movement of people and 
goods, (3) capacity, of facilities, (4) location of facilities, 
(5 )^choice i. of modes, (6,) conflicts between private and public 




aervil^S^D*^ (7) terminal operations, (8) terminal location, 
(SD^safoty, (10) rasourco a 1 lofja t ion , ( 1 1 ) finrjrqy, (12) systom 
integration, ( 1 J ) admini rit r^j t i on , (14) Htoraqc, (15) tech = 
nology^, (16) onyironment, ill) IovoIh of Borvico, (18) urban 
dovolopmcnt , (19) social cpn-^idorat ion , (20) political 
^ considorat ion and many, maiy otherf:. 

Ono c^n' c|ULckly kgcj ^%iiQt thGro roally is not an urban 
transportation problnm — thorc aro many problrjms in urban 
transportation, ^na can also soe that thoBO problems cover 
a wide variety of disciplines and must bo addressed with many. 
diffGrent ap^^achos and with many different typ^js of expertise 
The interdisc^^inary nature .of the problom requires that a 
system approfch be taken when soekinq solutions for increasing 
the mobility of urban residents and the movement of r^oods, 

THE CHANGING NATURE OF CONSUMER 
EXPECTATIONS IN URBAN TRANSPORTATION 
J 

Transportation services have been improved over the 
years. Thoy have improved for a wide variety of reasons. A 
hundred years ago, an individual would have been very pleased 
to be able to mail a letter in ^.Washington , D.C.*and have it ^ 
delivered one or two days later on the West Coast. One would 
also have been very pleased to have traveled from Washington, 
D.C. to. San Francisco in a ^tter of six hours or less. ^ Like-^ 
wise,, one would* have been glad to be able to drive in an 
autombt^ile from Washitigton, D,C, to San Francisco continuously 
on a divided highway, .without ever passing through any^^stop 
signs or traffic and roads. One might well argue that only 
after there is an instantaneous tran,sfer of matter will it be 
possible to s^-isfy the consumer's expectations completely. 

Transportation is a derived demand. There is no demand 
for transportation itself, =You derive that demand because you 
want to do something else: you go shopping; you go to work; 
you take a trip; you take a vacation; you go to a doctor; or, 
whatever it may be. It is a means of accompiishing something 
else. It is a joint commodity, so to speak- And because it 
is a derived demand there is not ^hat much in products in 
terms of purchasing it. 

It has to be service to provide you with the ability 
to do other things < And^ so the expectations continually rise 
and increase on it. That is always changing. It is placed 
upon those of us who work in the transportation field^^o 
g&ntinually upgrade the system to meet the consuirier expectations, 
is'- an iterative process. Each time we upgrade it tKe 
''^/feKpectations get higher. As the expectations get higher we 
" try to upgrade it. We ungrade it and the expectations get 
higher* , 
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One must realistically view the fact that as travel 
times are reduced substantially between any two points, the 
marginal return on the investment for furtt^er reduction of 
travel times becomes minimal* Thus, the expectations for • 
improvements in urban transportation should not lie primarily 
with the reduction of travel times and congestion, but in 
other areas such as the reduction of air pollution, noise, 
accidents, death rates, etc. A realignment of priorities for 
improvements would redirect the allocation of resources for 
making improvements in url^n transportation , 



THE COMPETITIVE NATURE OF ^ , 

URBAN TRANSPORTATION SERVICES 

There is both competition and restriction of competition 
between the public and ^private sector in the urban tr^nsporta-- 
tion field. The automobile competes with public transportation 
services and private enterprise such as taxis, limousines, 
etc. compete with publicly owned systems. Highways are 
normally publicly owned, but used by the pi'ivate sector. Many 
private firms compete with one another forNcarryinq qoods and 
people. Taxis and trucking firms are often in competition 
for a particular market. 'In some instances, tax money is ) 
used to provide competition from the public lector with private* 
carriers. The services provided by public carriers are often 
at less than the true coSt. This, of course, puts the private 
carriers at a disadvantagG . 

Let me give you some illustrations of this competition, 
limone city with which I am familiar the city^' desired to develop 
alprogram for senior citizens. This is a worthwhile endeavor. 
In this program they hired their own drivers and bought their . 
own vehicles with foderal money. They are up to about 600 
people per day in ridership, supposedly^ and the program has 
substantial costs. The service is^ free to those eligible to 
participate* ' \ 

One of the local taxi companies has now threatened to 
sue the city because they feel that their business has decreased 
because of the program. Some of the other taxi companies are 
also trying to enter in the suit. The taxi companies have 
attempted to work out an arrangement with the city where the 
program would use taxi services rather than purchase vehicles 
and employ drivers.* 

This example, of course, is a direct conflict of pr/vate 
and public agencies with public tax monies being used to*^/ 
^crease the amount of revenue of the private enterprise 
sector. 

Let's take sanother example. I worked with a small city 
in Tennessee for several months. T met with both councilmen 
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and ttie city manager's personnel responsible for a senior 
citizens program. They, too, wanted to purchase their own 
vehicles and hire their own drivers and dispatchers. This 
would have caused a conflict between the local cab companies 
and the city. h program was finally developed that wbuld 
incorporate the local taxi companies into the p^ogramj. 
Senior citizens buy transportation tickets for 25^ on the 
dollar. The cab companies bid the service at 90^ on the 
dollar. In other words, each time a doljlar coupon comes in, 
the cab companies only receive 90|d. The city pays the 
remaining 650. They let both cab companies participate in 
the program. 

'Last year there were about $24,000 worth of services 
generated for senior citizens. Only about $15,000 (65% of 
the cost) had to be borne by the city^ 25% of the cost was 
borne by the senior citizens themselves and ^10% was borne by 
private enterprise . 



Private enterprise will make their contribution, but, 
you have to know how to work with private enterprise to know 
how to get them ho make their contribution. This program 
avoided the conflictrs that occurred in the other city, Every^ 
one (city, taxi , and ssenior citizens) has eKpressed pleasure 
with the program. . ^ 



private a n d p u 
may have an ex 
carriers from 
nature of the 
instances will 
lower c o s t s t o 
field there is 
system in opcr 
e_K c ],^'S~i-ve f r a n 
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In some insL.^'.ces, competition is prohibited between 

blic carriers. That is, a publicly owned carrier 
elusive franchise which prohibits the private 
being in competition. Competition in the true 
free enterprise system is good and in most 
lead to the provision of better services at 
the consumer. However, in the transportation 
not a complete ly free enterprise competitive 
ation. Often within a given mode, there is an ' . 
chise awarded which proh^its or ra^duces the 
thin that mode . While there is competition 
en modes such as the automobile and public 

one find.? that cgmpetition within a mode may 
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ir:nuLATORY nature of 

TRANSPORTATION SERVICES 



TraTisijor t:i t i on i s one of the more regulated industries 
in the United StatoH. Such aqoncies as the ICC, FAA, CAB, 
P u 1 j I ;i. c a r v i e C o mm i. s i-i i o n ^ r e q i'o n a 1 agencies, and local city 
counoiLs ciVQ a l"ew ( 



Tlicn^i aqoncies requ 
Tiiey ro^'^ulMto air, 
all fnrm^ ' ; ^ s ^ r v i c 
Because of the v.i.U 



f the we ll--known regulatory agencies , 
It 3 both the movement of people and goodf 
ai L , public transportation, taxis, and 
s rrovided in the transportation field, 
:\ no 11 r "1 1 n f r g q u 1 a t i o n s which exist in the 



transportation field, innovation is /difficult if not impossible 
to achiava. Generally, the amount of innovation that can be 
provided in any industry will be inversely proportional to the. 
amount of regulatory control placed on that industry. In the 
transportation field, there are many firms that carry goods, 
but cannot transport people* Companies or firms carrying 
people cannot necessarily transport goods. 

Innovation should come, from all places, the uni 
However, we have many faculty members who stand behind 
ivy covered walls and will not go. into the field and do 
thing because if you do anything somebody will find out 
it. If it happens ^o be bad you* 11 be criticised. But, 
is easy to stay orf'^campus and* write 'reports * It is.-^^so ea^y to 
sit back in your of f ice^ and generate thousands and ^^^^Snds 
and thousands of l^soteric pages just as easy^^,^^^"to pj 
ophize . 




th the city counoll or with the 
problems, you must be reasonably 
mayor of Knoxviile, Tennessee and 
nnmg study in transportation , 
more planning s4udies for anythingl 
my book shelf begins with^ Knoxviile 
CTraiSt Smokey Mofen^kin range and the 

rage mean tempera^re is 68^ and 
1 is 70 inches," H4^said, "Hell, 



When you sit down wi 
mayor to give solutions to 
pragmatic. I met with the 
we were talking about a pla 
He said, "I don't want any 
Every 5<udy that I have on 
Tennessee\ lies between the 
Cumberland Plateau. The av 
the annual, average rainfai 
I know that 1 " 



And you know, he was right. He was 'just as Vight as 
he could be. It didn't make any difference whether \that 
report came from a university or from a conaulting fiirm, Every^ 
body here, includinq mysialfl, is just as guilty of tnat as he 
can be. He alsb said, "I flJon ' t want any more of tha^t stuff 
Tell me what to do to solvo my problems,*'. We must b 
involved in a meaninqful v/ay — in a manner that can 
by the layman . 





ome 

,e acceptad 



I n mo 5 1 s t a te s it is i 1 1 tz^ g a 1 to h ave car poo 1 s 
total money exchanqGd between the driver and passenger 
greater than the cORt of th© operation of that vehicle 
woman in California had to take her case'., all the way to 
State Supreme? Court . Wo nrc^ finally getting a change i 
few states. 




It is 1 1 1 12 q a 1 in man y s t a t e s t o have van pools. 



We 



had to work with th6 state leqiHlature in the state of Tennessee 
to get the law changed. We must bo willing to work wit'L all 
groups at any levtal of government to insure that improvements 
are made in the transportation field. 



The cost or initio tinq channe through regulatory kgencies 
for a small company can bo in the tens of thousands of dpllars. 
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Thus, the smaller carrier cannot normaliy compete and thus 
competition is reduced* Overregulation tends to protect the 
very large carriers and reduce the number of smaller firms 
desiring to enter the transportation field. It is interesting 
to note that of alllthe modes of transportation, the highway 
fielS is probably ttt^least regulated. It is also the one 
whi.ch has tended to expand the most and provides by far the 
majority of travel for the population of the United States. 

Let me offer one other example of regulatory problems. 
In Knoxville, the publicly owned system has a bus service and 
a franchise to operate in the area, which means if you have a 
franchise, no one else can operate. There was a local area 
which is a public housing area low^income, black area 
which needed public transportation services. Some citizens , 
came and requested from the KTA Board (Knoxville Transit 
Authority) to provide services, KTA initiated a new service 
to the area and they discovered that there were not a lot of 
patrons. So, they discontinued the service. \^ 

A private bus operator said, "I will provide that 
service at the farr^s which you charge with KTA, I would like 
to have the business.'' 

KTA replied, '*vmy., you can't do that. We have an 
ejxclusive franchise." So what happened? No service was 
provided. The private operator was not permitted to. The 
public didn't get any services^but in the name of regulation 
we solved the problem. The f^nchise wasn't violated. 

• " ii 

THE CONSJJMER ORIENTATION 
y OF URBAN TRANSPORTATION 

We havn not rrjally changed in our consumer orientation 
toward transportation m many, many years. Public transporta^ 
tion, as an examijlo, really hasn't changed in a hundred years. 
Abc^ut the ^mly diff^^rence between public transportation now 
and a hundred vGarB aqo is that a hundred years ago it was 
j^owered by a jackass and now it is powared by a diesel engine. 
That is about the only difference. One has the same routes 
that thn trolley line^^ had. 

Most ciKiHumers :n the United States have a choice for 
urban transpor ta t ion nor\/ices= For example^ one may choose 
the private automoDile, various forms of public transportation ^ 
or shared travel with others such as in a carpool/ vanpool ^ 
etc, Oop^ of ten hears of the captive ridership which is forced 
to utilisse some fo-rm of public transportation. However ^ the 
trip m-3:< ing of t h 13 cap 1 1 ve ridership only^represents from 
one to two percent of the total trips being made in an urban 
area . 



It is only within the automobile mode that a consumer 
preferanoe has been utilized in developing transportation 
servieas. With other modes, such as mass transportation, a 
product is developed and then an attempt is made to market 
the product to the consumer. This type of market development 
is similar fo that utilized by a product-oriented firm,, A ' 
product-oriented firm is one that develops a product and then 
attempts to sail that product to consumers, A consumer 
oriented firm is one which attempts to determine consumer 
desires or needs and then develops the product to meet these 
needs or desires. Historically, product-oriented firms have 
tended to become unsuccessful over time; whereas consumer-- 
oriented firms tend to remain viable over time by doing what 
is necessary, that is, change, and thus meet the changing 
desires and needs of the con^^er. 

As long as there is a choice that can be made by the 
consumer, all urban transportation services must become 
consumer oriented if they are to receive a reasonable share 
of the travel market. The amount of the travel market that 
a particular mode of transportation receives is an indication 
of the consumer acceptance of that mode, 'One sees a very 
small amount of the public utilizing these services, (About 
2-4% of urban trips are made by public transportation,) This 
is an indication Jthat there is little consumer acceptance of 
the particular types of services being offered. 



THE LACK OF COORDINATION OF 
TRANSPORTATION SERVICES 

Urban transportation systems are"^^ generally uncoordinated 
and fragmented in the United States, Normally there is not an 
interface between automobiles, taxis, buses, rail, or any 
other mode or service found in an urban area. An individual 
cannot travel about an urban area utilizing a variety of* modes. 
An individual is generally confined to one mode or type of 
service for travel needs on a single trip. There are, of 
course, minor exceptions to this in certain urban areas but 
in the majority of cases transportation services are uncoor^ 
dinated. 



If one has a lack of coordination with other types of 
services in urban areas, one can quickly see the impact that 
this strategy would have , Suppose there were five or more 
phone companies in a given urban com_munity with no coordinatiofT 
or interconnection of these systems. One could only place a 
call to a certain part of an urban area and could not communi- 
cate with other portions of the urban area because of the lack 
of CQordina tion . Further suppose that water systems, mail 
services, or a host of other urban services were not coordinated 
or interconnected. It would seem to be unimaginable that these 
typ€3s of urban servif::es Rhoulrt not be coordinated to provide a 



high level of service (or all urban res^entsi yet this same \^ 
concept does not apply to the transportatipn field either invj * 
the movement of goods or in the movement of people. If one t 
addreeeed the problems in urban transportation, a lack ^ of 
coordination is one of the key problems to be addressed. 

^ REGIONAL DIFFERENCES IN . , 

URBAN TRANSPORTATION NEEDS 

There are significant differences among regional needs 
within the United States relative to the needs of providing 
urban transportation services and to the manner in which these 
services are provided. Cities of the North and Northeast are 
generally older ^ more densely populated, have^ heavier corridor 
movements^ different street patterns, much colder weather in 
the winter, and the people have a more positive attitude toward 
the utilization of public transportation. Cities of the South 
and Southwest generally are newer, that is, they were formed 
after the advent of the automobile, are less densely populated, 
have somewhat different street, patterns , much warmer weather 
in the winter, and the people have a less positive attitude^ 
toward public transportation* ' 

The cities of the South and Southwest are -heavily 
automobile oriented. They were developed after the advent 
of the automobile and cities such as Houston, Dallas, and 
Phoenix have developed street patterns which are conducive to 
the utilization of automobiles for all typed of travel* 
Cities of the North and Northeast such as Cnicag^, New York, 
and Boston are all older cities that have o^ij^ed themselves 
more toward the utilization of public transportation systems 
to provide many of the transportation services* 

Th^ solution to transportation problems in one city 
may not necessatrily be a solution foi> another city* Thus, 
it is difficult to develop a strategy for problem-solving 
that will have application for all urban areas within the 
United States * 



THE IMPACT OF TECHNOLOGY ON URBAN TRANSPORTATION 

, Tecfhnology has not rGally had a significant impact on 

urban transportation. In reality, there is little change in 
the technology being utilized by various modes of travel during 
the past 50 yeaf^; . Rail systems today have about the same , 
technology as was in existence 50 years ago, (There are only 
a few exceptions.) Buses also have similar technology. There 
is not really much difference in the technology of automobiles 
found on city streets today than those found in the 1940 's 
or s ho r 1 1 y a f t n r Wo r 1 d Wa r 1 1 . ^ 
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Let me give you an example. In Morga^town^ West 
Virginia it was politically decided to piit in a personal 
rapid transit system* At last official count (and the 
of ficial count is estimatGd to be far less than the real 
count) , there was something like 65 or 70 million dollars 
spent on the PRT system. Some estimates indicate that the 
cost will go to 100 or 150 million dollars to build 2,4 
miles of the PRT system. 

What the system does is connect two of the university 
campuses in Morgantown, (You might move the whole university 
for 125 million dollars,) They are going to. charge ' the 
students a fee to pay the operating costs. It is questionable 
if the demand will pay the operating costs, much less pay for 
the capital expenditures. 

We have had aerospace engineers who said, "We got to 
the moon and we can solve the urban transportation problem, " 
If we could have the same budget per passenger mile as for 
the space program, anyone^ could solve the urban transportation 
problem. Technology will not in and of itself solve our 
transportation problems . 

With the decrease of the space programs, many of the 
space industry personnel felt that the urban transportation 
problems could be solved witli space age technology. Many 
proposals for PRT systems^ automated guideways for automobiles 
as weJtl as other new and innovative technology-oriented systems 
are made. Some of these proposals were funded and systems 
technolocp was developed pnd implemented. A product was 
developed without regard to consumer preferences and then ' . 
the product was to be marketed. There was very llttlie analysis 
performed to detGrmine the consumers' needs, desires , and. 
expectationH relative to a particular type of product (i,e, 
transportation service). Since many of these new systems that 
are oriented toward technological innovation do not address 
the many problams in urban transportation, it is questionable 
that they will have a sLqnificant impact upon ^improving mobility 
in an *u r b a n -are a , ^ 

The solution to the many problems in urb^an transporta^ 
tion does not 1 i with science and technology, ' The"' problems 
that have been [)reviously nhown to exist must be addressed by 
other areas than technology. Unless all these problems can 
be addre = ^-^^d together, very little can be done to improve 
transpo ion services in ^n urban area. Science and tech^ 
noloqy i - only a supporting role and should not be considered 
as the dominant rorco in the solution of these problems. 




RESEARCH AND DEVELOPMENT ON 
. URBAN TRANSPORTATION PROBLEMS ^ ' ^ 

It is questionable how successful research and develop* 
ment has been in solving urban transportation problems. There 
are many millions of dollars expended each year^ for transporta- 
tion resaarch and' development by the public and' private 
sectors. Vlt is questionable how much of an impact these 
research dollars have really had on solving urban transporta-= 
tion probloms , Much of the public resources are utilized 

^for improvements in technology,. As an eKample^ in the highway 
field many millions og dollars ^e spent to improve concrete 
and asphalt pavemdnts, signing, "materials^ and ,oth.Gr technolog- 
ical ^needs. In the transit. field , much off the research mdnies 
are spent to develop better buses, rail, etc. Relatively 

.speaking there is little spent on the real prgblems in urban 
transportation. There arcs some monies allocated to addressing' 
other issues than technaloqy/ but on a relative scale? these 
appear to be minor. The Arabs did more to increase ridership 
on public transportation' Bystems than all of the' hundreds of 
millions of doliat^:; that we have spent on research. And they 
did it in about thr.H^ ^mon tha . 

Transportation serviceB must be efficient^ effective 
and economical, A Hcrvice that is effective may not be efficient 
and/or economical- service that is economical may not be 
effective and/or ori'iciont. Most of the'resea^ch that is 
emanating from the rjuhlic sector generally addresses only one 
6f ^these characteristics. If one is to^'be successful in the 
transpo'rta t ion f leid with res^earch monies, all three of the 
characteristics must be ^<ddressed for any given system.. There 
must be a chanqa in the research amphasis if improvements are 
to be made in urban . transportation . 




THE NEIlI^ tor an INTERDISCIPLINARY APPROACH 

The |'robJ^''nr. in -'urban "transportation span such fields 
as unfTlneering / political science, sociology, law, economics, 
health, education, bus jaiess energy , environment, and many 
others. ih fact., it 1?^ very difficult to find a field that 
in nnmo inClir^M^t manner does not have a bearing upon problems 
in urban trarisFJor ta L icja . Thnrc is no single field that will 
be able to solve tha uLoblems in urban transportation. There 
inust be an iriterdi:-^iJ ia^l Lnary approach to solving the problems 
if Dermanent anci vA''^f\T.\\\:\xul solutions are to be found. There 
has cjSnorally bncn a lack of interdisciplinary approaches 
taken to isolvinci urban transportation problems* This applies 
not onh; to the imp 1 ^-rnen t a tion of new services and systems 
within an urban arri, but a]:io applies to research and 
do v-,j 1 or-jren t . 

Ir.orc^ h.ia ^'^^ ,0'0'^n ■^'f'fo^tivo manaqenient of intefdis-- , 
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ciplinary reseafch by^universities or by private organizations . 
While at tim^s inta^disciplinary approaches have been attampted, 

'the managemeAt of these projects has of ten TDeen less*tha"^n 
deai^'able. ^This, is partially due to the fact that universities 
are not really titainlng students in large numbers "to function 
in an interdisciplinary environment,,- Universities are still 

'Very oriented along disciplinary Lines^ and= do not epcourage " 
interdisciplinary activities within ^heir f rameworS^.., There 
must ^ be a change at the basic level of ^learning in 'order 
for* interdisciplinary approaches to have' an impact- i-n- the 
urbfin transportation field or, fd^r that matter^ in any qther.^.^ 
field* . In reafity, therS is much lip service paid t'o int^r= 
di'Sciplinary approaoites to problem-solving ^ 'but little meaning- 
ful efforts are actu^ly directed^ toward interdisciplinary , 
approaches , . ^ ^ ^ • 

■ ■ .■ ' r \ - 

, . - SUMMARY . * ^ 

y Scienpe and technoldgy^'' cannot in and of itself solve 

%he problems in. urban transportation. The problems are tpo^ 
'numerous and diverse and span too many disciglines, Therd 
iTMst be an ihteraction of many disciplines to make a meaningful 
contribution to problem-solving in urban transportation* Ohe 
should begin by broadenincT 'the educational* backgrounds of 
university graduates by training them to be productive im an 
interdiscipiinary sattinq. This, of course, requires a 
structural and philosophical change in educational programs 
in mstitutions of higher learninq. This 'will not occur to 
a great extent, in the near future. There are, of course , 
universities that have oriented some of their programs toward 
developing student^ to function. in an interdiscipl inary environ- 
ment. Hov/ever, tho,{ ma i or 1 ty. o f universities are still oriented 
along discipiinary lines 'and are not training their students 
to function- as a^membe^ of a team^ that can address .a wid.e 
variety at problems , ' \ - 

5 T h G r Q a r e t ^ e ni n d o u s amounts of resources being 

ineffectively utilized because of a lack of appreciation 

'and un^ierstand ing of urban transpfortat ion problems. There 
are many people who do not comprehend the various problems 

^that exist %ind atteiript to allocate resources to t-he solving 
of one small prob»i em in urban ■ transportation . There must be 
a broader appro.ach to prnbit:m-sol ving in the future than has 
been in the past. It requLros a diversity of background ■ 
and educational^ oxperience in order to address the many i'tesues 
that exist in an urban area relative to transportation. How= 
c\^er , without the addresslncT of the many issues ^by wide variety 
of backgrounds and expertise, one can never hope to make a 

|moAninqful impact upon ncolvinq the needs for travel, of urban 

f re s ide n ts . • , ' ' - - 
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INTRODUCTION 



Two fcionsideirations underlie, the present demand- for 
in^erdisciprinary inquiries* f'drst, there is reluctari^ ac= 
ceptancQ of// the faet that ^ k^iowledge - produced within the spe^ 
cific scieritrfic di^ipliTies is s6rious'iy limited in its 
di^rect soclial applicabirity , Second,^\the wishful thought 
persists tnat new amalgams of disci^inBd knowledge, althoug 
generated Ln the same milieu, may n^ertheless contribute 
decisi\|ply/ to our society's effective and responsible^ mahage 
ntent^of ins affairs. The hope persists that the quality , 
Suraroility, and ^^edibility tradi-^onal ly associated with 
the disqipllnes can be retained throughout the process of 
applying science to public problems^ In fact, the applica- 
t*ionS of /scientific knowledg^ are not likely to remain that 
simple and direct* , The dimensions . of society's problems 
seldom .cpincLde^ with the boundaries of academic disciplines 
Qir any gbrtibination of them. There is no way within existing 
disciplines to ascertain the full public or social signifi= 
cance of a particular bit of soientific knowledge. The 
changing nature of societal prpblems also reduces the over^ 
all ustefulness of the established technical professions* 



^ Nevertheless, there is^ now an emerging structure to 

khowiedge in action that may help overcome these limitations 
It involves systematic studies of a distinctly intermediate 
nature* Finowledge derived from these studies is concerned 
with the pngoinc^ interactions between the separate worlds 
of scientific knowledge and social action*- Thi^s kind of - 
knowledge te^d*s to be oriented either to real social prob- 
lems and their solutions or to equally real is/iues of public 
policy.^ That whi^h is problem-oriented is mos^ evident* It 
rncludes tehe know-how associated with the ' management of on- 
going f knowledge-intensive, public enterprises, such as those' 



* The views expressed in this paper are solely those of the 
author and in no wav re^present any position of the OTA, 
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assdciated with the maintenance of national defense capabil- 
ities , with major medical and health care delivery systems 
and with such fpcused responses to social interests as the 
Manhattan Project and the Apollo Program. In such situations, 
public^oriented knowledge may not differ in kind from that 
developed as applied science to meet the kinds of problems , 
which private clients have and Which the engineering^ med- 
ical and other professions are prepared to deal with. Only 

' when such problem-solving approaches to social needs miscon- 
strue the problem, or proceed in ways that tend to aggravate 
conflicts among social values or interests , ^ does it become 
evident that problein-sol ving apprQaches are not able to cope 
witji the consequences of their prescriptions for the overall 
promotion of human values and social goals ^ and that there 

\ is .a pressing need for prior knoHl Mdgn ^ab out second- and third- 
order systemic effacts of such activities* 

^ > A generalized capacity for public problem-oriented 

^studies of this natui^b ^^is not yet we 11^ developed. It will 
not come easily* The current efforts of the National Science 
Foundation . and other institutions attempting to cultivate 
such a capacity would inclicate as much* 

The policy ^oriented form of intermediate knowledge 
is still less well .developed, although it concerns ma-tters* ■ 
that are just as real an J iraportant as the social problems 
that are .potGntially sr^L ibLe* Policy issues mafy be resolved, 

« but are less often solvec*. T.hey tend to be changeabls and 
elusive* The difficulties involved J iji acquiring policy- 
oriented intermediate kFiowl^adne are illustrated by- those en- 
countered in formulating informed., coherent^ and pointed 
ehvifonmental impacit statements or technology assessments 

- f or , pol rfcy*-mak i ny purposes, 

" . ^ Thus far, nf:;nrt3 to acquire" and apply policy- 
oriented knowledge ar" very much in the shadow of problem- 
oriented ' studies , "I'hc"^ .-': ;i:ld easily remain so ^ for knowledge , ^ 
about the applica ticjis of spience to meet defined sopial ob= 
jectives is relatit^eiy accessible compared to that ^ about al^ ' 
tcrn^ative ways to attain sdcial o)d jectives, to recohcilei^. ^ 

• them, and to enhanco soc lal values, or about the. implications 
' o f "-^doing,- so * Ani y . ■ ^ as scientific knowledge is appliefi 

1 '^^ more sys tema tical I y to publai: problems, it will become in- 
creasingly^ important J-o J i ^ icrentiate these two .kinds of 
studies, bo'th conceptu.^1 ly^ :^nd institutionally, c * 

Neithv^r forni r.' i iC- m rnt-^^liate knowledqG can be derived 
fr*^m tlid science cl iFc itj L ^nus alone or in combination. They . - 

not only cut acrToss th'-^ d.: f r' ; fel ines but must take accoAit of 
current hrid tutur':: cont.i n ^^ncie:^ , expGCtations , ^ value prief- ' T^. , 
erences, rosnurC'.'§ ^ :iV-^l Ir ^;e re's ts^ which may not be 'reliably 
and ureciBely pr^_::li . • ^■?r.il^^ing significance. Knowl^ 
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'.^^dge of such uncertainties is not likely to ^rt form to es-^ 
. ' t^blished forms of scholarship, but what couM amount to bl 
. * n4w, transcendent kind of discipline may ariyi ^ based on the 
^ t^hniques used to recognize and incorporate fiuch^factofe in 
prbblen^Torieated and policy=oriented studies l3f 
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\ . I^t is particularly important to highjr|.ght policy- 
ori^ntfed 'Studies because the underlying concepts and the 
- insttit^titio^^al structures supportive of such 
^. ^innin^ to emerge,, as - the central^ although 1 
elemant ,in the framework available for adapt 
soci^ rre^ids . Their centrality is not due 
impact or inherent quality, but to the pros 
society musE. depend on them as it striyes 
va^ve\ and persistent need to assure r^al 
policy \'chb ices and informed understarlding o§ them. This 
/ requir0ment of a democratic society is especially ^dif-' 
ficult to meet i^n those areas /of social concern whbre ad- 
vances in science and techjio;ldgy and their ready application 
tend^ to \formcldse policy choices or else place the interpret 
,tation of social needs apd the dete^ination of ways to meet 
tJ^em in ^he^. hands of unwitting^ if not unwilling, ' specialists 
ahd specfalized age?nci€:?s. 



udies are be- 
at stable , 
g science to 
their present 
that our 
tc^jWeet the per^ 
v^^^ty of public 



DNCEPTUAL FRAMEWORK 



As 'knowlc-d ju of the world and attention to human 
needs increase, thn char actesris tics of many social activities 
and functions arej becoming increasingly differentiated^ re= 
fined^ and 'specialised . Or the one hand^ advanced ' procedures 
for so-ientific inquiry aimed at discovering enduring truths 
.are extendi nc| the scQpe^ depth, ^nd coherence of organized 



On the other hand, there 



knowledge and\ trained expej 
has been cofnplementary concentration and focusing of m.ajor 
societal dec i sion- making ^ leading^ to specific capabilities 
and "res pons ibil i t les for large-scale initiatives and for 
f o r^mu 1 a t i nq and i in;-"! 1 e me n t i n g e £ f e c t i ve po 1 i c i e s in areas 
hitherto gDVerned by tradition or by momentary inclinations. 
Ever more public interests and actors are being identified 
or created as potential clients^ a& well as beneficiaries, 
for app Id c a 1 1 o n s o f s c i e n t i f i c k no wl e d ge * 



' " jThe stronqesb links between the world of action as 

a potential client for knowledge -and- -the world of scientific 
knowledge as an cxjiandinq resource put science in the posi^ 
tion. o"f handmaiden to thea recognized interests and objectives 

lients such as those concerned with 



of ptvvate and public c 
preservation of hnilth 
p r o b 1 e m s v r n u, r o i c.^ . 



focus here, 
clari fv thv^ rar 



nnd national sovereignty. This -is a 
Much less well developed ^. and the 
of scientific knovA=edge to expand, and^ 
Dices v^hich determine a society -s 
I 
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needs and the ways in which science can "help to meet them. 

The framework suggested in the following schematic* 
diagram (Figure I) is proposed for the purpose of distin- 
guishing three patterns of application and Ipcating seven 
types of studies within a meaningful conceptual framework* 
'This interpretation of the eSnerging struoture 'of intellectual 
studies need not be oyersimpli f ied or unnecessarily compli= 
catad. J 

, * Most of these seven types of studies Jiave already 

been referred to. Policy^or iented studief^ although least 
developed as a type, a^^e closely linked' to; and in a sense 
surrounded by, the six^other types of studies. These are 
distinguished one 'from another by their primary commitments 
and orientation* Discipl ine-oriented studies contribute to 
the reservoir of basic scienti fTc knowledge * Decision stud=- 
ies are closely tied to the immediate responsibilities and 
options of a client. Problem-oriented studies are concerned 
with real problems which lend themselves to scientific and 
technological solutions^ as distinct ^from those social prob- ' 
lems requiring reconcil ia tion or policy choices* 

The kinds of irninerliate knowledge involved here tend 
to draw from the formalized problgjn- so lying studies which 
dominate the training an j practice of pe^rions functioning 
as professional physicians, engineers, agriculturalists^ fores- ^ 
ters, and so forth. Such studies, in turn, provide .a basis for 
carrying out feasibility studies closely tied to a public 
client's need to assess the feasibility of its adopting one 
or another solution. Discipline studies are concerned with 
refinements in the techniques and theories which tend to 
guide the future grcwth of a discipline. They are the prin- 
cipal arena for scholarly recognition. The present close 
ties between such studies and discipline--otiented studies 
probably account for tlie limited interest, thus far, in dis- 
cipline oriented 'studies that are explicitly pursued in sup- 
po r t ' ot po 1 i cy - o r i e n t e d s t ud i a s . 

IfJSTITUTIONAL ASPECTS 

Each type o inquiry requires its own kind of insti- 
tutional underpinninys . Some, rnost hotably those that are 
discipline-oriented or probi em--solving ^ are well established 
in th^ir own professional t^>rms . Feasibility and decision 
studies^ are clearly and claBely alient--rela ted Problem- 
'solving c^nd problcm-nr i on taci studies may also receive the 
temporary suppKDrt of stroiK: , especially interested organiza- 
tions,, whereas pol icy^o r: i or: tod. studies and perhaps discipline 
s t ud i f5 s as we 1 1 must b b i y e d n n mo re disinterested/ 1 orlg e r ^ 
term ccns idtv^ ra t ions \ depend on quite different kinds 
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of supportive arrangements. ; ^ - : 

Particular applications of knowledge to societal 
prBBlems are also affected toy the overall pattern and balance 
"Among these seven types of inquiry* Together they determine 
the vitality of science resources as bodies of coherent 
knowledge and trained expertise capable of being linked by 
; ^ mearvS of intermediate knowledge with the decisidh-making * * 
arena involving potential clients actively concerned with 
public problems. ^ ' ^ 

The emerging structure of these efforts is a conse- 
quence of an ongoing evolutionary process of differentiation 
arrong institutional arrangements and of intellectual coordi-- 
nation aided by an oyerali understanding and appreciation of 
this structure and its ramifications. 

1* Prob le.m- so fvi ng studies are usually conducted 
by technical specialists established on a professional basis 
or by^ scientists acting in that capacity for a specific cli- 
ent. The techniques used tand to follow rather than antici= 
pate new problems* They are t^ose acquired in the course of 
. a training which emphasizes technical solutions to recurrent 
problems. As prospective clients' perspectives and eKp'ecta= 
tions expand, the profession's may then draw more oh , the sci- 
ences, making use of th - m on a multi discipl inary or even an 
interdisciplinary basis in order to advance solutions to the' 
problems as more broadly perceived by the cMents. Thus the 
traditiona'l clients o f ^encjinaers npw eKpact analyses and 
plans which take account of economic, regulatory, and envi- 
ronmental considerations. 

One way or another, much of the advanced work in edu^ 
cational and traininn institutions is ^directed to the prep-- 
/ aration individual's^ for careers' involvirj^more or les^ 

routine,^oblern^solvi ng for .either the pri^te .or the public 
sector. '-Moreover, ir aqriculture and then ni^t notably in 
medicine /■ unive rsi t ies have assumed continuing responsibility 
for probiem=sol V Lnq stud-ies and appiica-tfions through their 
= affiliations with agricultural research, extension services, 
and medical centers. At times they have also established 
and taken responsibilities for applied science laboratories 
designed to solvu publ i [u^ob lems related to national defense 
and are under pressure to d'^ likewise with respect to^ commun- 
ity and urban _^ervices , a^cl oven global development problems. 

. 2. F e J15 j-b i_l^ ty t.udios are typrcally conducted for 

decision-^makinq body by the aquivalent of a budget, plan- " 
ninq, or > compt rol lor ' H nfn. They may involve -^sophis ticated 
rissossmonts o^: a yrop--^' d :jPin o^' action in terms of efficien-^ 
of, resouri"'- a 1 loca t lo/..- , /05^ t-D f fee 1 1 venes s , or the secondary 
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conBequenqes of the pl^. Such studies also include those 
initial inquiries which, whether, done well or poorly, ^effec- - 
tively translate a ^perceived need into a particular set of 

* technical probj^ems expected to have an acceptable solution, . 
As .a practical matter, the need to meet an "energy pCrisls ^ " 
for instance^ may be perceived as a problem of supply or oite 

.of demand.. Depending on whichever app;roach is adopted, quite 
different technical services may be drawn upon with cprre- 
spon<|ingly different jolutions advanced. ' 

3. Discipline -oriented studies center oh those ^ 
ijitellectually challenging problems selected for study as 
the major activity of a scientific discipline, Th& eKpecta- 
tion is that the resulting discoveries will advance general 
understanding ^nd are opportune for the application the 
discipline's primary techniques of investigation* Because 
academic ine ti tutions are structured to facilitate this pur^ 
suit, the contributions of scie^ntists to policy-oriented 
studies or to decision studies 'tend to be sporadic/ and se= 
lective, ^ "Targets of opportunity" are seized when\.they are 
^only likely tq result in credible and useful, albeit some- 
^times unorthodox r , applications of science to public problems, 

4* Dlsci^linl studies aim to refine the analytic 
techniques and fundaniental theoretical structures that are 
the hallmark of a particular scientific discipline. Because 
the reward systems wit.hin each discipline encourage^^ individ- 
uals and inst-i^tutions to advance such ^studies directly or 
through disciplines-oriented studies, the disciplines tend to 
be correspondingly less attentive to their potential contri- 
butions to the other kinds of studies included in this schema. 
Discipline studies involving- phi losophers and historians of 
science in independent analysis, interpretation and criticism 
of the techniquds foundation assumptions of- a, science 

discipline may even^av^e to*be kept apart from the relevant 
discipline-or ienlted stiidies, ^ . ^ 

5. p r b h 1 e m - o r i e n t e d studies^ have emerged in re- 
sponse to the need~to~an tic i pate and address complex =socio- 
technical problems that are recogftized as inappropriately 
solved, if not insoluble, within the framework of the partic- 
ular techniques i.nd doctrines of any one profession or disci- 
pline. The aiin Is to acquire knowledge that is likely to be 
relevant ancT important even though it woU#d be .premature to 
advance specific solutions, 

MevertheinBS , the aim in both problem=Sb Iving and 
problem-orien ted studies in to supply optimum solutions *to 
complox problGms rather than to expand options and the ex- 
pp^sions of value considerations associated with policy^ 
orXntod studies. M^-rce, the call for multi^disciplinary 
or mul t i -pro r^::^st-^ j ; : ■ Lr.>:uiries and ^he . sugges tion that 

L ' ' 



while thei problems fall between disciplines^ they may be 
amenable to interdisciplinary inquiry . Thus far the belief, 
^^rsists that such inquiries wfcll succeea if representatives 
of relevant i*itellectual traditions can »e 'brought together. 
* 

While sudh representation may be ^ nQcessaTy condi- 
tion, to advance solutions in cbmplex si tuations , it is 
cprtainly ^ not a sufficient one, A synthesis of knowledge 
, f ipom different ^disciplines requires study environments that 
have proved extraordinarily difficult to secure. 

Recognition of the need foj^ problem-oriented studies 
has outpaced our capacity to meet the need. The Congress 
has recognized this need in the context of concerns about 
. the environmental and other impacts of technological pro- 
grams. Present impact assessment efforts tend to be an ad= 
junct of predominantly problem-oriented approaches, although 
^their potential contributions to poli^=oriented studies' are 
at least equally significant. A limiting factor is our in- 
stitutional-' capacity foi conducting probrem-oriented studies. 
Insti tutiotifi of higl^er ^iucation and research^ have proved 
remarkably unadaptable, although not unresponsive. The RAND 
Corporation is often <:i ted as a major and most promising 
institutional model. CoiTiparable institutional developments 
related to non-^mi li tary public problems display much more 
variety, ranging from tl;o National Institutes of Health, the 
late New York City - R^\,d tnstittite, ^and independent contrac- 
tors or university affiliated centers working on problems of 
urbanization, t ranspor t i on , energy, education, etc*, to 
the operating prourams of private foundations such as those 
of the Rockefellux Eounda^:ion having to do with the conquest 
of hunger and population stabilization. 

Typically, ■LiLiovL^ to acquire "intermediate" knowl^ 
edge crucial 'to^/iiu s.;lutiQn or aMrnajor public problem re-- 
quire substantial resources. And yet, the unpredictability^ 
of ^the kinds of sblutioriH likely to be ^ reinforced by problem^ 
oritnted studies Lvtsul r.f- m equally insecure cominitments to 
such a quest. T::o con t r l bu t i ons of no specific profaision 
or science discipline can bo ass ured /^n-^advance . The many 
attentive action-^orlen ted pote^ptial ^clients or beneficiaries 
are equariy un;^nre of their interest in whatever solutions ^ 
may be £or t4icomi nq , I ns t i tutional arrangements for problem- 
oriented stuciicjs ar^; r^nt j^-cwrv^ly established and may be in- 
herently unstable or vuMi^Mrable to exploitation. 
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6» Declsiofk studies * aim to identify "ana analyse 
policy (Options BvmilsL^m to a particular decision-^inaker 
under epecific circumstances. This is a task for legislative 
and executive policy planning staffs. They must weigh the 
costs and benefits of the. options in terras of the responsi^ 
bflities, needs, and resources of the respective policy- 
makers* The dominajit considerations are more likely to be ^ 
legal/' political>'^ and economic than scientific or technicaf, 
'even though the particular public problem and the available 
^ options 'may be closely' tied to various highly technical . 

factors or scientific^ considerations* 

I The nature such studies usually requires that „ 

they be done by a few persons in a very short time. Thus* 
they must be cbnducted on the basis of knowledge available 
from clearly pertinent policy^oriented^ studies or previously 
inqorporated* into the understanding and perceptions of the 
participants and those, who will use the decision studies , 
perhaps by means of retrospective assessments or iraining 
exercises* 

^ . The quality of decision studies thus depends to a 

I large extent on the prior educafti^a of those who conduct 

them and on the general state <pf polic^y^ori^nted studies in 
the prf^ticular . area . It is also enhanced by the, development 
and use of new forms of policy deliberations and consulting 
relationships involving syste'matic awareness of ^decision 
processes and the jmportance of relating them to present 
choices and long^-term goals. ■ ^ 

7, Policy-or iented studies' are the least developed 
type of study contributing to the application of science to 
public problems. They are easier to describe prospectivelY 
than to identify in practice. The intent ^ as in the work of. 
^such ad hoc efforts as the Ford Foundation Energy Project^ 
and the Comiriission on Criticap. Choices^ is to advance knowl- 
edge and unders tandiiag of the facts and possibilities closely 
associated 4^ith such decisions. 



Although the work of the academio^ science disdiplines 
tends to be oriented more towards probler^solving and the 
advance of the disciplines than towards policy issues, dem-^ y 
onstrations of the social changes resulting^, from scientific" 



*g While this kinJ of study is often describBd ad a "policy 
study" that term is not used here in order to avoid con^ 
fusion with othei^r types of studies also contributing to the 
application of science to public policy and public problem-- 
solving and here Idcrnhi fried as policy-^oriented . 
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knowledge and the new teqhnologies and related impacts on ■ 
Values and. policy preferenoes have s.timulatad the deirand 
for policy-^orianted studies . The related extra curriculax 
initiatives of scientis^ts havt done much to demonstrate the 
feasibility of su^h studieB, , ^ 

Thus far such studies have usually been conducted 'on 
an ad hoc basi^ or as an adjunct to pceblem-oriented studies* 
As yet there are relativ^^ly few institutional mechanism& 
specifically designed to encourage and facilitate policy-^ 
oriented studies oh a systematic / impartial, scholarly, and 
timely b&sis. : = , / 



Nevertheless, the^ perceived n'^ed for such .capA>dli^^ 
ties has no doubt contributed to the ^gcreation o]%growth of 
such unusual ^institutio^ns as,, the Brookings Institution^ Rm^ 
sources for the Future, and the'^lnstitute of Medicine* It 
has also given rise to other recurring4 proposals for inde^ 
pendent and credible centers for studies of national ^policy 
alternatives, including the suggested institutip - f or Congress. 

. These proposals differ in many r^espects^^^iaving to do 
with su^h matters as ^penness, authority, and acqtuntabili ty , 
However,' they' also rexlect a constructive common' concern 
that there bd more seciica sources of credible, independent, 
analytically based judgrr? it about the dimensions of forth' 
coming policy issues ann related choices and about th# knowl- 
edge and procedures that will be most useful in ^,reso^ving 
them. 



feOME IMPLICATIONS 

At present the distinctive types of studies and con= 
necting lini<s here identified arq^easier to distinguish in 
principle than in practice. Although the same centers of 
inquiry often perform morQ than one function, the separation 
of institutional commitments is important Figure II, with 
its illustrative assignment of studies related to national 
en^ergy problems and policies illustrate^ the likely ambigui^ 
ties- in the catiegorazation^sgf any .pa^rticular inquiry and the 
confusion of functiuns . Thes^ are to be expected when the 
task is to anticipate and accelet^ate emerging patterns of 
intellectual a^ctivity and institutional evolution. 

The central theme of this pciper is that policy^ 
briented studies are amGrqincj as a distinct form of indepen-^ 
dent intermedia.te ^ s tiidy , thus making uossible tH^ third n-F 
the three patterr:s of aipplication labplRd A- and C in / 
Fi=qure I. This schoma also suggests • that certain . distinctions 
within and hetwoen sBCinnrc:^ and sod-entists are likely to become 
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more prCnouncad tha^io thr-^e patterns^ are Si f ferentiated 
aind developed. Soma nf this ' r'ami^icat ions are indicated in 
the following obsGriaL' 
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d y r u-iies , in contrast to problem-^ 
ntua^te rnhferent differences in the im^ 
policy analysis ^ any specific 
. tn a probLem-^or iented study * the aim 
d;. av/iiig ^on the totality Of knowledge 
fu^vb^dqe brought to bear must be viewed 
aim L:i policy-orientGd studies, ^ori the 
'iBclate ^those few scientific findings 
c;ny, that will make a critical differ- 
:u; ucjI: cy ^issues and options. This use 
Jed skills running counter to scientists* 

of knowledge might be germane, 
r ^^Uiffs should comprehend as much 

^^^^:^"n!o. It calls for increased 
; . ^ ^)ol icy-relevant knowledge and 
Cliques for identifying such knowl-^ 
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technical solutions in a given area of social problems. 

Traditionally, the free press and voluntary associa^ 
tions have performed this critical function in^ our plural- 
istic, society-, liowever, the difficulty of remaining • tech- 
nically well informed and the tendency to assume technolo^g-^ 
ical and related Economic imperatives in many areas of so- 
cial Interest from national security to personal health and 
weli-being has discouraged creative criticism. Nevertheless/ 
the record of the arm$ control and environmental movements 
suggests th^t associations espousing different values, goals, 
and interests are coming to play feiatively more constructive 
and "important rolcjs in pol icy-^oriented studies. Future 
policy issues art^ being anticipated in ways that may tore- 
stall unnecesiary, but .possibly irrevocable, commitments to 
the application of one or another technological solution to 
a social problem made in ignorance of foreseeable conse- 
quences. Anticipatory . studies of this kind give, substance ^ 
to the patterns of appl ica tion labeled C in Figure I. v 

Such efforts tend to be institutionally incompatible 
with efforts dedinarad to the development and application of 
technoloqies or to the advance of the sciences in terms of 
direct appl iq^i txons . begislative mandates for environmental 
dnd technologi^L impact assessment s are a first step m the., 
. creation of leqitimate, independent institutional support . 
for policy-oriented btudxes. Viable intellectual institutions 
- with the independence and capacity to make critical policy ' 
assessments m these terms have yet to be developed, hoy/ever. 

Expert" Genarali sts , ' . ^ 

Potentially, [x^l icy^or tented studies will contribute 
significantly to qeneral higher education. As such studies 
help expand T.>Qlic:y choices, they can be used to train indi^^ 
vidua/ls to function better as the integrating devices that 
atone can make the kinds of choices which distinguish a 
political determination of a public policy from a calculated 
solution to a denned problem. Collective efforts and rou = 
tinized procedures cannot substi tute^f or the human being as 
an integrating and judgmental device expressing unique com- 
binationfi of interests, values, and circumstances. 

Policy-oi_ i-ent^:d- studies are not, therefore, just the 
province of the scLentlFic specialist or a new profession, 
no matter how hel.prM' such specialization might be. Rather, 
as the quality of po I 1 cy-ori e n ted studies improves^ educated 
competence as expert creneralists is likely ttj emerge among 
>f3cientih;ts anri other i^rof essio^nals as well as^ among leaders 
in nuhlic an:airo. 1 is likely to be 'an adjunct to any one 
r, f n numbe r o f d i. f Le r^^'ii expert s pec ia 1 i za tions rather than 
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a frQG standing capability. The pervasrve need for expert 
generalist coinpotoncas creates a formidable, but by no" 
means insurmountable chnllenqe to oiir e^ducational instltu= 
tions and to educated Kiadership. " » 

Se lf-correcting Asp ccLs r ^ Po 1 icy^o rientciid Studies. / - 

~ ^ ^ ~7-^'" 

- Because inquiries aimed at policy-oriented studies 
must take account of the' current and, possible future public 
policy environments and of scienti Fic^' knowledge , they require ' 
a capacity for timely ^^elf correction beyond that typically 
involved in either the declBion-making arena, where the ' 
emphasis is on LmmedijLo iccoun tabili ty with less regard for 
truths or , unattained possibilities, or the world of science 
where bhe emphasis is on the endless search for truths with 
'rf^latively little acconn cab j. 1 i ty - f or the consequences. . 

f\ 

The emergence of policy--oriented ^^studies as a form 
of intellectual inauirv thus enhances the Dossibility that 
tl^e sciences, and most, [.a i: ticularly . the social and humane 
sciences, may not anlv>3e aoplied more fully to public prob- 
lems, but that suah stutiic^-; may also contribute to improve- 
ments^ in the qualitv .mr effectiveness of policy^oriented 
studies themselves . In i:nis way the disciplines dedicated 
to studies of man and -or i -ty .:jnd related questions of values i 
interests / and uaal::^ cu : expected to contribute to the 
processes of apply j ficf kn-v.q.„Jge, even though they may have 
^relatively less to nffor -a' tne specific solution or resolu- 
tion bt a public !jrc)::d-ri. 
■ ] 

These, fivf;^ ch..^-:;r\^a tions incMcate some of the implica- 
tions which the Gnicr':^;i., cLructure of interdisciplinary 
efforts to apply sciciicc uc r)ubiic problems may have on the 
uses or knowledf^c, the science enterr^rise, on our intel- 

lectual insti tut i c.ri.; . the education of individuals, and 

on the capacity oe ^..Ui stci^ity to manage interactions between 
knowledge and eub ]. i c ^ - f f a i r c in a more systematic, holistic, 
and sol f =correc 1 1 H'-; ' i^ e"u ^ . 

' In the hic tcjrv' 'o t mankind and of our civilization, 

the maior new rcso.urceM available on Earth have been the ' ^ 

accumulaterl rqcjr.: :.iy i;-! con t Lally' useful knowledge about nature 
and society arii f i:- ' irwilly creative human imaginatidn " ^ 

fed by this Jcnowledge . :;c^\^, knowledge of how to genercite 
scientific knowledge vi2^_un).]y at will and on a mass produc- 
tion basis hn>i :nrKtt it; :K-c::ibIe to exploit material resources^ 
without the practical :jn:Lf;t of the past. Knowledge is no 
longer the luiiit^td ractor it once was. In the future any limiting 
fact(jrs will :i3vn to n^^ ncsed on specific Icnowledge ot how 
anci whun tc u^c sc e-n t i f knowlodue in this fashion and when 
not: t' ' do CO. 



Thus far such knowledge of how best to use resources^ 
and to husband them has been demonstrably, inadequate", con- 
sidering the total aspirations of humankind. The structure 
of interdisciplinary inquiry discussed in. this paper suggest 
that there a discernible.^volution in the structure of 
knowledge and its applications that ca^help overcome this 
inadequacy. More can be done to acQell¥ate the process. 
The key is the emergence of policy=oriented studies based on 
an increased capacity to i4entrfy and take account of crit^ 
ically important policy^relevant scientifiG knowledge and 
technical facts, and the use of such studies in the processe 
of making and implementing public policies * 



0 7 ,, 



'The dirnGnsions of society *s problems selcloni 
coincide with the boundaries of academic 
disciplines or any combination of them. 

nevertheless^ there Is now an emerging 
structure to knowledge in action that may 
help overcome these . 1 imi tat ions . 

< ' fii' L ^-i t a h a V Wriahn 
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III. 



WORKSHOP SET 1: 



ASSESSING PRESENT FORMS 



( 



"We* re coming to an ago where. begin to 
question t:he real value of the ' di scipl ines 
an'd their associHted reeduct idnism, including 
the paradigm fads that drive a discipline 
so strongly . 



' . , . ho 1 ism is a r i n e co n ce p t or ideal, but 
wo n ' t it si m p 1 y i mm.o b o 1 i z e yone who tries 
to t akti! i 4 a s a n dog r a t i nq pr i n c ipl e 



C3 
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CONCEPTUAL DIFFICULTIES IN PROBLEM'-ORIENTED RESEARCH: 



FGRMULATrNG THE "HO LISTIC" QUESTION* 

J ^ Charles P, Wolf ,; 
F r e d e r i c k J . Ro s s 1 n i 

In hl-S backqrounri paper For Workshop A^ Wolf posed 
the ^ilistic question as " i 1 1-de f Ined one about which ther^e 
is considerable uncertainty as to desired outcomes and the 
step>s neces^sary to achieve them. Policy questions^ e.g.^ 
energy policy, are typically of this order, and methodologies 
for pol icy analysis such as technology assessment share in 
this ambiguity* ' Although scientifically interesting just 
because of these complexities, 1/ ill-defirred problems fall 
outside the boundaries of "normal science" as Thomas Kuhn 
'(1970) defines it. Rather they occur at preparadigmat ic stages 
of scientific development or. at points of "paradigm crisis," 2^/ 
While these are f it =occasions for hoTistic questioning, they 
violate the criterion of scientific "goodness" that directs 
attention and concen tra tes' xesources on tractable problems 
those ripe for solution. As well as being refractory, problems 
of this order are characr-erized by their interdiscipl inarity, 
They appear to call for^ a differtnit order of cognitive skills 
than those of the dominant (empiricist-reductionist ) paradigm., 
skills we presently cannot exercise with systematjic mastery. 
T h e ho 1 i s t i c q u. s t i o n t h a s r e ma i n s a n o pe n o n e . 



DISCUSSION 




With this ^5 a starting point, the' discussion moved off 
in all directions. This summary offers some reflections on the 
talkincT points made as v/oll as reporting their substance. 

ApprQaches to Hol.istic Questionin g 

In Addressing tho holistic question we can prpceed along 
several linens. Refinements on the opening question take such 
forms' as these : 



* Charles P. VJolf (Chair), Frederick J. Rossini (Reporter^ 

rlair Blonq, Rosemary Chalk, C. West Churchman, narvey_ 
Dixon, Robert Knapp, I GeoGvieve Knezo, Ann Maney, Richard Rettig, 
Robert Rich, Arthur vJniner, and Carol Wei^^- 
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What is our GxpG^rionca of situations to which 
holistic questions may be appropria tt^ly^ directed 
or in which they a r^;i effoctively onqaged?'^ 

How do holistu': ' ] ! itui 1 1 ons arisn? In what contexts, 
circumstances ana cases.-'^ What kinds d^- probtems 
require a holistic apprdach? 

What do we understand by the '^holistic ques,tion"? 
How do we know wt^ have the question right? 



• What IS the proces-i^ - - institutional as well as '"^ 
inpe I loc tua 1 — hy wliict; iiolistic questioning can 
be carried out 

« Haw can holislt ic tfuciS ions be bounded |c 
a X) n e f\ t rn a n f\ a n Ft h 1 x ■ : i r i ^^ 1 1 v . h nw n a n * c 



po as to 

appear manaqeablP; -. sn-fCi al ly , how can^ conceptua 1 

boundaries be drown in a nonarbitrary fashion? 

Surely wo ar^-^ dt-^ i; ;no with analyzed wholes tor 
thinktnq about ■'^^m \:r^ c mmence. ]ftVhat is the 
proper mode a.f 'br"oMstic analysis" and can it 
be performed con>n ;^ t.^ ti 1 1 y , reliably^and in suchV 
a manner as to ro^- iin or rega in wholeness ? 

t 

^ Who is ask 1 no Mi ■ d :otic quesiionP What are 

trieir purpc;soo . <i:\d and their u^js for answers'^ 

Vor exampl/e, i;ov/ ooi holistic thinking enter into 
the dec is/on-= mc; 1: mci process? ^ 

« What are sorb-* ^o-oaim boo:^ t.u holistic ques t ion^ = and 
V what Ls Liooo: doio o^ ^ t r^d_. utility? ' 

9 Can holistic ^jhoihing be leArned^^and if feo, what 
can no don^"^ mo th^^ learning curve and apply 

'\ tJoj r-jsu ]. t h / 

/ 

the discussion th.o: : Pro- i ro:?o,.-d, but faildd to resolve, a 
plumber of tnr'>o^ 1 1 U:^o-; t ?') n:; 

/ 

Why Hoi ism ? 
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Though it took r^ovih-^ i one surfacing throughout the confer 
once, an underlylno cJOsuiMrU : ,^ i^f pn r 1 1 c ipants ' seemed to be that 
■SOL once as. a socloi Initio to. ooi Oi .is cxpeniencing a "crisis 
(J f coniiUencu'' not unlike.: trro;'.^ i:^^?H o 1 1 i ing other ins t i tutlons 
{Moynthan, L967) . What is inr)?o^ dlsturblnq is that^ more is. 
expeotod of fO'i^;-nco Tj^odaoro^ too much. In "19 4 8 ^George A. 
Lundberg asked-, "Can r^cie^nco Uov^j Us?"/ His answer ^was affir-- 
mative, but thi.s ro-ooo li to ^ ui of "sciorfcc} as salvation" appears 
in'.- r^-; oM no b; dobioj.-; ..• ■ =.i. ; r ? d ^ of oo-i o f and Intensify 
amid the aagrond i .ooikoi'; o: .-o- o ^ni l t o.: institutions. 3/ There 



is cjrowinq d i HriaL.i,H 1 ac t ion with scientific performance in 
sC3Cie^tal problein" so] vinq and with its competenciB for serving 
humafn purposes. Those signs point to a paradigm crisis in 
"normal science" and ^notivate a desire tc:^ replace the dominant 
paradigm with one 1 1 f ic ie n t ly robust to meet the challenges 
"of social crisis. That is what our discussion was about 
finding new w^ays of dolncf Hcience that moet the conditions' 
of our existence, without sacrificing their scientific 
quality. This dilemma is e f f ectively jposecj by Mitroff and 
Featherinq^am/ (1974 : 393): "In the end the question facing 
sciences m.ayDe ^ What would we rather have, precise answers 
to questions loosely if not poorly concoivod or significantly 
less prescise answ(^r:^ to cjuoatlons better conceived?" 

C 

^ .Giyon these percv;i^a::d failures in nof^mal science/ 

holism presents itself a-^ a logical candidate for paradigm 
replacement. Is sroNntific activity overspeclalized? Bc^come 
rnterdisc ipl inary . ' is s-.: i.enri r ic imagination constricted? 
Become comprahons i /' , Rut is 4 ntjw scientific paradigm 
really justified rro" nieetLnq S(^|.al needs'-^ . I_s the dominant 
paradigm, v/xth all its well-advertised successes^ really 
threatened with ins i i La^i rma L breakdown? And-, ^ a holistic 
oaradigm for s.:i^^ut ' . . "re s 0 ar cti • nov; emerginq? 

^'^li^a^_ ^ s H^lis pi ; ' 

The term "hoiiso" is attributed to Jan Smuts in his 
19*26 book , ^Holism anr; vri ] u t ir^i (Ansbacher 1961 : 142), Its ■ 
biological orientation has broadened to encompass psychology 4/ 
and, indeed, g^ier.il scien^ { Bucrta 1. an f ty, L9 6 8 ) . As a movement 
of scientific Uriouqh t a ho l^m wd^s propellecl by the Unity of 
Science "movemerL'' of /the 19 3Gs a^nd later by the General 
Systems ''movement.' ;/entral to this ai^proach is. the concept 
of ''systeni," 1:1- oi^ljb^ systems a- that/^/ Hardin (1972: 38) 
draws the lino 1. aa r i on in eco logical^ xron text that "We can = ^ 
never do merei - one thing," Providing a solution at one poir^t 
In the system reaves a problem at another. This is what 
Ami)r-y hov i ns ills the Principle of In tor re la tedness , which 
he views is . uicodyiriq "the incredible tangle of human problems 
The task 10: holistic-; thinking then is to translate problems 
identified .^nd defined In this larger social context into 
■oroper scientific ciuestions. According to Mitroff and 
Blankenship ( 107 3: ^51), a methodologically comple-^e holistic 
approach w^nild involve the sociology of knowledge, the ■ 
oh i !o)saphy' t.i f science, - aiics, law, epistemolog^ and systems 
scivuiC'-^. It IS *-i"iir; :M^)io-':'nt:ua I . apparatus which the holistic 
apprroK:tr^mus^:-. ill irv; r.> h^' .ir on social diagnosis and me-lioration 
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■^'The Trari.;- 




( 




Karl Popper (19^7: ^1) cc^n tencis ' tha t ''wholes" in this 
sense can^novor be the }L i .'t^of scientific incjuiry. The 
scichtific " re vo 1 li ^ i on " inu-Midinq or intended aims at 
precisely that, howevur-; tiiuit is its revolutionary promise. 
In the re VQ 1 u 1 1 ona ry [J^^)^H:•So it will nocessarily redefine and 
recons t rue t the sc i en 1 1 f lu t - n to rpr i itself. Problems are 
qivon and sulutions are Si)u^]ht.. wot: by the scientific community 
alone but by the ^larcfor socic=tal community of which it is a 
leading part. The uaradiqni *'tit" of popping scientific knowl-^ 
edge onto the structure of ^oc i'e't^^'"r^^w;lutions will require 
tts^^ment m the I'oniier <is nurdi an m the latter. This course 

t \-\ 



teers ^lanqoronsly ^■b)He 
Marx ^sm-djonin ism ; in vaucli 
compromised a^nd the autMr\Gr^y 
to the rank=.df "pa r ry " : . ^:.e 



rank ^ f 

LS a porvorsion of the. hoi i r 
^^:rt?dref]^^ imbalancr* la t:w.-. 
society, NevortheJ^^ 
correct in rtjcc.u|n i / i. riA; " 
and that "po I i t i o i xaf i ^ 
Similarly, A i v j n We i n 1 )^ - : 
a t tended by qre a t >^ anco r 
overtones, adequate aoln 
alone. Solvinq r^uah uru 
poIitLcal activitv a:^ .i 
■crvFital I ze the o' d o"^ o 
t r a n ^ - s ' ' i - a i L i r i .: c e . ; : . i : ; . 



-'scientiiic socialism'' of 
Mitific iriteqrity has been 
f st:ience has been subordinated 
. But this lamentable precedent 
revolution which strives to 
■w;.' ..; r science in relation to 
Che Marxist science paradigm is 
; Oi i otd. ic oi" science And sobiety 
; ^":ionc;o cannot be avoided. 
!a"^j) has argued ^that, for problems ^ 
' v ! -) r h. .I'i V i n g s t r o n g political 

^.vinnot be supplied by science 
. a^.- cruisiders, is as much a 
.:d.. ifio one. It follows that tp 

■ 1 am involves the creation of / 
: . foi t t inos . 



^ra^-: 



-bcicnt 1 



' 1 



f)nos ho 1 fa I i i 
rovoiution) of a ncv 
1 1 in i ^h the f a it e r : 
scientific comnnn^:^'. 
iad,r-roat and acaa^-a! 
s 11 L p s in vo I vt J d . h <a i 
to t he. /j' so lent*! : la" 
decision makers' ■ ' o 
■'resrei rcfi p r^' KaoTa , a^ 
per spec L la/oa . 'rt-.: i 
deal with 'Hihe needs 
decision makers, anc; 
rj rob lam f aolisair- 
human sys::ems in^wli;. 



h;,,a 
1/ a t a ■ 
f ^-i niai 
WO' .la 

a s 
ta ' 
uf bo 

v/ I t \i 

•a..:,wJ 
an .i t.. 
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a : auu ia;i' idie evolution (or 
m within the scientific community?c^ 

recpi ires the evolution of a new/ 
1 ah ii'icorporates all parties at 
i sides^of the complex relation^ 
no longer restrict itself only 
ir.n oi research questions. The 
nius;: participate directly in the 
tecf-^d through the 'Scientists' 
ra- ua 1 1 za t ions for research inust 
■a.^' acnentific community and 
oar.^ of the public as well. The 
.: nc Ludes undears tanding the 
croat;.ed, transmitted, and applied* 



lai'^ 



Rv 

an ram i 'a/ 
'-■ a- : I. . ' 
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a : l']' 



t:.he trans-scientific 
t. h Q L \ ' V a 1 u c s a n d p e r c e p t i o n s 
a^ 1 'vi ra^ir^ cr^q ande r the 




\ dominant paradigrr in the names of "ob jec L ivity " and "scien-^ 
tific neutrality/' value inclusion is integ r^l to the holistic 
approach, Moralicy. ideology, fLnd intuition thus claim a 
legitimate place in trans^acientif ic inquiry. Since personal 
and social truths, iricluding values, are based upon diverse 
- individual^ and collective expfflrience and Lhe interpretations 
placed upon it, we arrive at a paradox of the arft^ of knowl- 
edge and the plurality of truth. In ^he hoi is^^i^ paradigm 
there are many complerrientary approaches to knowing. Because 
.plural, tHe intellectual task is more difficult than simply 
changing the conceptual system of one or anot^r specialist 
group. The "republic science" becomes a "democracy of 
theories,''' Mor€3||/Gr, ^here is a kind of ref lexiveness in the 
' relation betwee-^ xnowers a^hd ways of knowing^^ftT^E^ugh the 
holistic para^di^'gm. ^^hat intellectual clarification and 
coherence ar^' possible in the midst of this diversity? 

The USGS of H o i ism 

If the scientlnic trutli,# a holistic approach might 
discover are relative and no t~ absolute , their applications 
" must likewise be con textual! zed , Holistic questions are not 
an end in themselves but a means for examining .ft/ie hidden 
assumptions and compinx interactions that elude pjartial j 
approaches and analy^ir'^^; Decision-makers are led into errors 
of judgment and action by the fragmentary condition of knowl- 
edge on which their flecisions are based. Can holistic 
^ thinking become act ion -oriented in a way which would prove 
helpful to the problem-L3ol ver or decis ion=maker ? Not, it 
would seem, without vcn tur i ng * in to the institutional arenas 
of policy formation and decision. The scientific division 
of laBS'r is not such as to make se 1 f --adminis ter ing , But 
effecting an *'ent:ry into politics" encounters the familiar 
institutional barriers of limited authorizations and juris- 
dictions. Holistic thinking is inhibited and constrained 
by .the ins t i tut iona I ' con f igura t ions o f departmentalism and 
compar tmenta.lism; spocialism, and sectai^ianism. To articulate 
with the policy decision system, requires a deeper understanding 
o f ".-liS e r ne e d s . " 



I'he Users oi Ifolisrn' 

i^,,^ Experience with decision-makers in federal, state. Land 

Ic^cal agencies suqgestB that in cases such as mental health 
the use of social scionctj research information is less for 
problem- .solving than for background knowledge, agenda setting 
and problem formulation. Pol icy^makers are not moved to 
acting on holistic ]:nowlcdqc because of the large-scale, perhapE 
Utopian, chanqes imfjliod and the tendency to treat as policy 
variables forcoB Siioii as population growth that are largely 
beyond their cnntr'jl. Policy is rather made through a series 
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of smaLI = scale charujos "dis joi ntecf incremontalism'' and 
the holistic 'approach Mov?.; not. seem to mesh well wirth today 
decision-makers* in f orrnri t: . ^-^n riQeds . Even broad pol^icy issues 
may be fractionated int ^ nurrow decision contoxts and choiceis. 
At a minimum, there is a ^.-'.inf^ldoraSiHj translation problem 
between hoi is tic apprK^achos and the particij^ar s'ituaMons 
in whic^ they must opurato. How can the closure and certainty 
that policy ^makers deBire be secured by following the holistic 
approach? More imi^brtant, iiow Oan situations and conditibns. 
recognized as proMelna tic be changed without changing the ^ 
systems that generate thciii.' ^ ' ^ 

NUMMARY - - 

' ^ ^ 

The preceedlng point^^ were^some things thought about 
in v/orkshop discussion. A.^ with the background paper/ it - , 
better illustrate^ than alleviated the conceptual dif|iculties 
In holistic thinking. If th^n:--^ was anything like convergence 
in such a free-for':ii cxchapc^, It seemad to poi^nt more in the ^/ 
direction of describma :^ynif)roins of scientifiq ma?aise than 
of prescrrblnq the bas ic i a I c 1 Lec tual ■ f rainewoifk for remedying 
them. 1 f ^ any n-commonaa t i an was forthcoming, at seemed to 
favor continuing the diab.jaua begun here. The holistic 
question continacH to ra-r ■ / onen , but perhaps we^^raise it 
n'")W wi.th freah uraeray \ :;-arer insight. 



. -a ^/)'["4aiM.:a 

'/ As Rc.aia'ld flawii'. .; .-c. In :.u ra ! Uni\^erait/ define^^ the problem 

spac^', there n r-"" *:^"a^a^)/\ma m components ot complexity: number 
r)f varMaaies, da'^r-^^ -j aa-;* ; r t a l n ty and time factor. In the 
"worst naae'' Of :a. ! : t a a a..,aaA.onH; variabloa are numerous, 
laajU^bi 1 latiafaa : ayri ima... 
# 

2/' Mastorman (L97f]: il-'-r'^) catalogues no fewer than 21 ditferent 

ineaiiirigs of ^ja .ayi Jn Kuhn's first (1962) edition of 

'i':\u J t r ac: tu ly ■ o Saa;:n*^:a ic kt^ vo 1 u t io ns She groups tliem in three 
nialn c'af^acas: n ■ a; irgv/a i a i I , snr- i. ologica I^ and construct paradigms. 
!a t*'^ rias o i"" a *'oatt^Mai 1 air raat rr^^ " we can speak of a paradigm as 
a "main pattern" of inrull^avual activity. The pre^radigma tic 
ataa^.- is rhan r^KKjhly arii!^ • >aH la") "pattern recognition'' and para- 
! i "nu ari:-a/s I.d "aai;ta.'ra iaa'-.^a:A' 



■ ;aMti ai av ; aa I ! ; r ; ; arol:)luin of evil and the ascendence 

r O a M ) ;r ^ A : K-o i o 1 1. , ■ ^n.- hi a t a f A aa 1 Ly . 



For 1:?.xampie , "It is charactei-'is tic#of the holistic approach 
that it views the human beingr as an or'ganized unlrty&nS 
seeks to understand various phenomena of human behavior in 
terms 'bf the^ ^jnderlyi n cf organization . Thus the concept basi-c 
for holistic expiaration is that of orx janization or integration 
(Ang^^al 19484 178). s ' i f - -- 



5/ .Mitr^off and Blankenship Tl973: 339r define "whole .systems" 

as those where "tile behavior (pferformance) of each of tha 
components cannot be .rfbasured or evaluated apart from the^ 
whole sy^stem of which ^ey are a part.'' .These are contrasted 
.with "atomistic .systomH^ in which the opposite conditions 
and f?rocedurGs apply. f- 



6/^ Wittfogel (1963i' iii) calls for a "macro-analytdc 
^ revolution" the need for b,ig-structures conceptrf" 
to wage ideological c u rnp B 1 1 1 1 o n against Ma r x i b ni . Ap art f r orn 
the'Cold War pSlemiaa; in which he couched his phrase; what 
seems distinctive of current deve-lopments is a demand for 
em^rical' precision as well as intellectual substance. 
".Holistic and quantitative" might, be its manifesto/ 
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JIOTIVATIQN AND RBWARD STRUCTURES i^ ' WHAT ARE TIp^INCENTIVES 
' j^tgp RISKS IN DOING PROBLEM-ORIENTED RESEARCH? * 

r ■ Ronald Corwin 

Sherry Arnstein 



Three questions guided the workshop in its discussion. This 
summary is organized around those questions — the bullets 
indicate the group's responses. Six recommendations resulted 
from the discussion* - ^ ' 



DISCUSSION 



A 



What Are The Differences Between Mul tidisciplinary And 
rnterdiscipl inary Approaches To Problem-Oriented 
Research Projects? Are There 'Different Risks And 
Incentives For Ea^^? 



4 Both multidisciplinarity and interdisciplinarity are 
viewed as means and not an end to problem=oriented 
research* While interdisciplinarity is harder to 
, achieve , it will increasingly be' required as scien- 
tists become more involved in studying complex 
societal problems. They in^ ^Ive a different under- 
standing of how the problem xs to be defined and how 
the research is structured* Multidisciplinary re^ 
search tends to fragment a problem into different 
^ parts which can then be studied separately by repre- 
sentativGS from the various disciplines involved , 
These separate studies are then assembled into a 
final report* consisting of discrete chapters contrib^ 

^ uted by the various team members involved and fre- 
qu.Gntly includes somG after the fact overview and 
final chapter (s) grafted on by the principal inves- 
tigator*^ Interdisciplinary research is more team- 
oriented, and its primary distinguishing features 



* Ronald Corwin (Chair) , Sherry Arnstein (Reporter) , Kenneth 

Bteasley, Donald Gerwin, Lov;ell Hattarv* Kenneth Heathington ^ 
Donald Michae:?!, John McKinney^ and Vernon Root. 
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bo Thasa Inaant^Vei Arid' Risks Vary Within Different 
OrgariJtaational Environrnents? Are There Techniques Of 
Overcoming The Risks Arid EnhanGing The Incentives? 

m The incentives' and risks for engaging m problem-^ 
oriented research vary not only among but- within 
discrete organisations , Ltand grant cblleges , * f or ' 
example^ have a long-estab^^tehed norm for applied 
research while traditional collfeges have more 
generally favored basic knowledge development* More- 
over^ although much attentiori has been directed 1 toward 
the problems of the universities in generating ^jgpod 
interdisciplinary re|harch efforts? there is some eyi^ 
dence that private rSearch firms also experience 
difficulty in mobilising interdisciplinary tea^,. 
These difficulties within private research groups are 
seldom talked about openly or reported in the litera* - 
ture because interdisciplinary studieff^'&ye a major 
marketing strategy used^ the firms whi'ph are, in 
fact/ mo^t^ frequently produGing multidisbiplinary ^ 
studies, p *' I . ^ ^ ^ 

Certain departments within a university are much more 
prone to^ encouragr^ interdisciplinary work than others. 
Since interdisciplinary efffOrts emphasiie a shared 
approach toward studying a problem, only those ihdi- 
viduals who enjoy this sort of exchange Would be likely 
to seek out this kind of work. In the laissez=f aire 
enyironment of the university, however, the volunteers 
for interdisciplinary teams are in the minority* 

An important factor affecting a university departiment * s 
attitude* toward interdisGiplinary research centers 
upon how that activity migh$ affect the departmental 
budget. ^ If a faculty member participates half=time 
in an interdisciplinary project and his or her de= 
partment does not retain full authority over that 
member's salary and some percentage of the overhead 
allotted to contract awards, then the department 
perceives a negative influence upon its geperal re= 
sources/ both in personnel time and dollar^s. 

Another factor af^^ -noting the departmental attitude is 
the promotion or lure review of a f acuity . member 
engaged in interd.-i-:^ciplinary research* If department 
heads and faculty do not directly review work per- 
formed outside of ^ the department/ then that effort 
may be peroeived as "lost" or ''wasted" time for ^the 
faculty member nndnr rnvitaw. This perception^ could 



1 0'8 



are a ahared definiti^^of the problem that permeates 
the total research procesp and a final product which 
blends the various contributions so that neither the 
identity nor the disciplinary background of^the 
individiMr feuthors dan be determined. Instead of 
dividimg the tasks along traditional disciplinary - 
lines ^ the research team jointly structures the problem 
and draws on appropriate tools and techniques 
from each of their fields , sometimes inventing new 
methods to cope^ with those questionfe which inevljgbly 
will croki disciplinary lines, • i ^ 

These two approaches .may be characterized as the 
" coexistence" Hppdel where they cooperate without 
conceptual integratifcn and the "collaboration" moder*' 
where they joirjtlgjp specify the problem and jointly 
Select techniques to woA on the solution* * Multi^ 
disciplinary^ research offers greater Incentive ih 
terms of its potential ^f or evaluating each researcher's 
contribution to the final product. The researcher is 
able to gaih more ' recognition for ^his or her study 
^nce the contribution represents a disciplinary effort 
Departmental endorsement of multidisciplinary- projects 
is usually iauGh^= easier to obtain as -the /researcher" in 
most cases is not. reqiiired to be ^absent from the de- 
partment location, and th^ contract dollars for the 
study can be directly channeled through the departments 
involved. Interdisciplinary^ research^ however^ offers 
more risk in this area by^ nature of its consolidated 
or joint research process «nd product. The interdis^ 
ciplinary framework tends t© wash out the identity of 
the contributors and^ therefore^ it is very difficult 
to evaluate each individual or disciplinary effort, 

In^some cases ^ however, the incentives for inter- 
disciplinary research outweigh this - risk because the 
research offers a more realistic^ approach to the 
problem and its results thus tend to bd more useful. 
The ability to^ interact fully with other disciplines 
6n a problem-oriented. task also presents a motiva^, 
tional incentive ^for those researchers who are in- 
terested in learning from othd's,,, disciplines - Yet =the = 
hierarchy^or level of sophistication of ^ the ffethod^ 
ologies involved in an interdiscip''i^inary effort also 
affects 'thn te^in effcort anp mode of |operat ion - The 
'^meshing" p^^ocosa thuS' runW-^h^^r is^V of one discipline 
dominating ^the othors. The e'cbnomisij^s input^output 
model, for r-xample, v/hen prGsented a team can 
appear so pov^erful that the team' converges around the 
m.od el with lit 1 1 e r ct cog n i t i o n o f ^ h ow much da t^ a hd 
information ar*:-^ nxcJ.udod if the modol is adopted as, 
the d r i v i nq te cli ni q i. lo 'O t t h o ■ a t udy - 
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V be baianced by evaluation from external reference ^ ( 

groups. However^ in many cases where interdiBciplin- \ 
^ty mtf^rtm are involved^ the department does not /. 
fully recognize ipr endorse eitljer the journals or , .5.; '^^^ 
ory#frizations which m^ght .serve as this balancing -'^ - ' ^'^r* ^ 
review agent, Piiblicatibn in interdisciplinary 
journals ^ • for example, does not sati^sfy the "publish 
or perish" Requirement of many aepartments which will 
withhold promotions and tenure unless^ the faoulty 
member has published in the traditional professional 
disciplinary journals * ' , ' ^^C ! * V 

It should be noted , : however ^ that the hi^ring and ' ^ 

'.promotion value system of the^ university are comirfg 
under close scrutiny by the departments and faculty 
' themselyes ap well as the a^ninis trators^ students ^ 
and^ in some cases, outside funding ^sources, - There 
^JLB a beginning groundsw^Lyof * feeling that the exist- 
-ii^g peer review sfe^st'em /xeitif orces the status quo an^ . . , 
all too often rGs^r.icts the departments from innovi't-^ • ' 
iJig or experimenting with alternative organizational 
approaches (such as short-term projects between de- 
partments or colleges^ team efforts, and recrijitment 
of outside talent for limited duratdon of studies) , 

s 

Some academics and program managers perceive extended ^ 
interdisciplinary research activities as a serious 
thrfeat to a researcher's disciplinary knowledge base* 
If the researcher consistently works on 'problem^ 
oriented tasks *and does not' "re^tool" within his or 
.her discipline^ the methodologies and insights that 
are brought to bear^on the research project may grow 
out-df-date with the more recent addiction of method- ' r 

ology and theory within the disciplinary knowledge 
base. There is ,a perceived trade-off here between ' 
using a given level of knowledge (whicTi may be a year . 
or' two o'u t-of -dat-%) ? in order to do policy^relevant 
Research, and developing up- to- the-miriut^«*rtsearch ^ \ 
^ithin a discipline which may have no pbftic^ rele- 
vance at all. Although thes^ different choices may 
appeal to diffc^rent kinds of individuals , the uni-- 
versity reward systum often encourages the latter 'and. 
thus inhibits t^^ i nterdiscipiinary or policy-'relevant 
research process^". It is argued by some tha^t the 
university has no business engaging in 'this kind of 
research at all'. Kather, the role of the university ( 
is indeed to build the knowledge base which can be 
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What Admdamic Trends ,Seem To Be Affecting iTheie Msks 
And Incentives For Interdisciplinary Research? 

• Some traditional dieciplines have prepared 'a aegment 
of their populMtton for working^ in a ftj^verse J^ai^ge 
of organisations^ and thus these various career 
cThoicea were viewed as an ."acceptable" or "leyitimat^*' 
use of* the disciplinary knowledge. Others ^- such, as 
ecpnomics or sociology were strongly oriented 
toward preparing students for university careera and 
are lust beginning to make this switch .toward,, l4^gi't-^ 
imizing dyrferse careers in nonacademic, jsettihgB * 
This switch, caused for the most part by^ the declin- 
ing academic rtiarket^ makes it unreasonable for 
current uni^e'rsity facultyrtio^ continue to .try to ^ 
create replicas of themselves* Eventually it may 
create a new value system within the students as to 
.which kinds of knowledge are more useful and relevant 
for realistic career selection and preparation* 

Some professional schools in business administra^ 
tion and social work, for example nave attempted 
to prepare , a student for a wide range of roles and ^ 
tasks which often require gathering knowledge and in'- 
fbrmatiofOf rom diverse sources. Yet the training^ for 
these students often represents a strictly multidis^ 
J ciplinary approach; that is , the student is provided 
lectures and reading 2ists on the different parts of 
a subject but is not -offered the synthesizing or 
holistic analysis which address the problem^solving 
^process. It is left solely to the student (or 
eventually to the business manager or social worker) 
to put the various components of data and 'informa- 
tion together, Nevertneless, the professional schools 
may be more conducive to future ^ interdisciplinarity 
than the discipline departmeiits * They are already 
problem^or iented ; they are nr tually prescriptiv^'' 
and normative in" their approa^ , they have 'a map of ' 
the outs^e world to which thel curriculum is related; 
they already have riume^rous disciplines appointed to 
the faculty; and they seem to be ihcreasing the 
number of vSlectives offered to students. ^ 

Blends of traditional disciplines are beginning tq 
emerge such as social psychology^ physical chemis- 
try, etc. which are viewed as a further refining 
of the reductionist process rather than a trend to-- 
ward interdiscipl inari ty , These blends , coupled 
with rapid growth and new discoveries , often repre- 
sent a way fQr rising faculty members to gain status 
and prestige Vithin a fairly narrow time span. 
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jft^wrdis^ciplinary^^^^^ research is 

receiving irore a^ention hoir -fchan it did ten years 
ago and^ like'^ifiost conceptual ide^s^ it takea time 
to achieve what Donald Schoen terms ''ideas in- currency * 



T 



RECOMMENDATIONS 



. '^ While Workshog B did not attempt to readK IbonBansus 
one ,recommendatfons^ f^(^ reducing risk and increasing incen4ff '' , 
tives for pr^lem^oriented research^ various action proposals 
were*discus34d. These . includfed ^the followingi 

• The AAAS could play a leadership role in fostering 
problem-o'riented -'research . This leadership roZe might 
include such actions as kponsoring symposia, inviting 
original policy science articles in Science ma^aiinei 
and giving recognition to interdisciplinary journals 
by reprinting selected policy articles, 

J m The^ AAAS could consider changing itg na|rte to 3|he 

^ American Association for the Advancement of Society 

Through Science to indicate its endorsement ai^d 
legitimization of problem-oriented research, 

• Universities interested in fostering interdisciplinary 
problem-oriented s tudies- could make it clear that they^^ 
support this kind of research by introducing a funda- \^ 
mentally different ap^oach to tenure and promotion 
reviews for those faculty members who do participate 

in interdisciplinary programs* For example, they 
could require departments to offer to involved 
faculty members such incentives as reduced publica- 
tion requirements and acceptance of publ ication i'n 
interdisciplinary, jo\>rnal#, 
V . " ' - ^ ^ ^ 

m ^rtg^vers ities could encourage departmental participa- 
^^Hon in problem-oriented research by providijig extra 
- overhead dollars for those departme^s which are 

willing to engage in interdisciplinary studies . 

• "Departments could encourage involved faculty by. 

providing such incentives as reduced teaching load^ 
reduced publication requirements ^ extr^a secretarial 
support, and extra sabbatical time. 
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Universities interested in fostering int«"disciplinary 
research might aonsider introduction of the innovative' 
incentives employed by the Transportation Center at 
the Univarsity of Tennesiee. These include.! . ^ 

=■ / ' / 

, A line item support in the University budget for 
. the -Institute! 

Salary p^us overhead on a staff of 110 which goes 
to the Institute; 

■ 

Reimbursement to the department for the ^salary of 
a fac^ty membfer plus/50 perejent overhead; 

Faculty participation in Institute studies is 
reco^nizeci by th^^epartment as one out of fif^ 
teeri feyaluation items considered for promotion 
. 4nd tenure .reviews* ^ ^ ^ 
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. . * natiiral jeetion niechanismsiiare trigger 
in universities wher^ such interdisciplinary 
problem-oriented org^niMtions are created* 
Strong support fcom! '^"^ administration , lots o 
money ^ ai^^d a strong jusader may serye as an 
irmnunMUppresent i but a h^piory ' of such ^©rgan 
fzatiOTal efforts/ would have to be entitled^ 
^'A History of Failure S"' 

•7 Don Kash 



PROBLEM^ORIENTED RESEARdH PROJICTS 



LEADERSHIP, MANAGEMENT, COMMUNICATION FACTURF *' 



' l^eslle Rugg 



Raymond Woodrow 



/ 



GENERAL POINTS ^ • 

i 

In the discussions of this working group, it^'vms 
/understood that interdisciplinary research^rneant interdis^ 
"^ipitinary, public problern^Qriented policy ^research , - Stimu^ 
J,us stateinents and questions for this group included the 
followirigi i 

I • * quality interdisciplinary research 

is performed in spKe of the traditional 



university env^ronman^ , not because^ of it, 



V 



Whaf are the differences between manage- ^ 
^ ment of interdiscipiinary research' and | 

traditib^l re^arch? ^ , i 

When doefe a university commit "hard" monej^ 
- ' ^ to interdisciplinar/ research rather than 
relying solely -=on outside sources? 

The group recognized that strictly speaking, in^er- 
disciplinary research per se does not equate with problem^ 
oriented research. For example, problem-oriented research 
in fields like engineering and agriculture is not interdis= 
ciplinary. At the sajne time, there is much interdisciplinary 
research that is not problem^oriented , such as environmental 
studies, .international studies^ and urban studies* 

. Two key areas of emphasis emerged from. th% discussions. 
Better ways must be found for, providing incentives to univer^ 
sity faculty to participate in long-term interdisciplinary 
research., TraditionaL unive-rsity reward structures , which 
are almost universal^ tied to discipline-oriehted departments. 



*• Leslie Rugg (Chair) , Raymond Woodro\^ (Reporter>, Vaug' n 

Blankenship , Harold Chestnut , Bernard Cohen , ^Iter Hahn , 
Don Hash, Ann Macaluso, David Rose, David Schuelke, and 
Christopher Wright, f 
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' do nit provide this motivation. Better ^SLys must also be 
found to encourage individual faculty member participation , 
in tha team 




search. 

The project director is critically important to the 
succsBS of the Qperatlon and utilization of iRterdisciplinary 
research, leadership and* the ability to promote the project 
and 'comnunicate^ its results both inte/nally and eKternally 
may be more important attributes of 'a/^otential director 
jrelative to a, successful outcome^ than is outstanding scien- 
tific competence. ^ ; i 

1* 

The discission of the workshop group can be organized 
as responses to ihree broad questions about interdisciplinary, 
public prpbl^m-or iented research* , '\ 

MANAGEMENT CONSIDERATIONS 

What are the important management considerations ^ ^ 
regarding interdisciplinary research? 

Interdis^ciplinary research^ as compared to multi=» 
disciplinary research, requires ^consistent working^ probTem- 
focused interaction among team me^^ers to achieve (1) a 
shared understanding of the problem definition, (2) the tech- 
niques available for studying the problem, and (3) the infor- 
matipn each disciplina can introduce into the research process. 
This ihteraction is especially important in the begirming or 
start-up phase of the project af team members must lekrn how 
to communicate with each other /Respite disciplinary jargon 
'obstacles and to develop a respect fo^ the contributions 
each discipline may make*^ j ' - • ] 

; Since an important part of the research process is 
the problem definition task, considerable attention must be 
given to the planning stage of the research proj^&t and the 
selection disciplines which should be involved in the * 
study. However, it is this planning stage which is most 
difficult to fund and justify and which most often falls to 
low priority in the time schedule of ma^y project manager^ 
who are committed to the projects in process. 

^he dissemination and utilization phase of inter- \ 
disciplin^y research involves not only publication and 
dis^ributido of a rBport^ but also interaction by thfe team 
members/ and Nthe project director with those persons who are 
identified ?s users or potential decision^maker s in those 
areas Ainde^ study in the project. The decision;-making pro-- 
cess usually is eompj^isrd of many people and extends over a 
wide range of decision points. If the resear^ product is 
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Xp b| effective then the results of the research must be 
brought to the attention ofs those persons rnoit capable of 
implementing the research fjpndings. Often ^ even in first 
rate interdisciplinary policy resbarch^ inadequate time and 
money is allocated for this phase. Active dissemination of 
the r esul ts -4»-fw^h^r..jiiagau^ lack' of status " 

within an academic conmtunity associated with sucTr^ctivities^. 
The academic OTiphasis is placed more solely on objectivity ' 
and excellence^ rathar than also on potential usefulness and 
actual utilization of research. 

The managemenfi^of interdisciplinary research requires^ 
an administrative "f leKibility" relatively iJfiique within the 
more traditional environment of the university* The ability 
to offer such amenities as secretarial support^ editorial 
assistance, travel and professional meeting subsidies is 
an important factor in.^is concept of flexibility* The 
assurance that such \amenities can be given .are some of the 
extra points necessary to provide necessary additional in-- 
centives to faeulty members to engage in non-traditional 
action^oriehted research* 



ORGANIZATIONAL DESlGN^gONSIDE^TIONS 

How necessary is organizational design to the 
martagement of interdisciplinary projects? * ^Is it enough 
'J\i8t t^ have a group of good researchers working on a proj^ 
ect together in an interdisciplinary mode? 

The role of the project director is critically 
important to the management of interdisciplinary research. 
He must skillfully exercise his entrepreneurial^ conceptual/ 
managerial, and communication talents^ as well as a continue- 
ing sensitivity to the needs of the team members. Yet often 
the project director is managing'a team of researchers who 
are assigned to the project on only a half- pr quarter-time 
basis. The loyalties and energises of these researchers are 
thus divided between the project and the departments or 
divisions which they represent within the project* h deci- 
sion must be made as to whether the director and team wish 
to- concentrate op4^y on a short-term projects ir to develop / 
a long-term cap'SbUity within the selected problem area* 
if they choose the latter ? an organizational basis will be 
required which can offer the same rewards and incentives 
to the t'eam members that they receive from their own depart- 
ments • 

^ An important conside^^ration affecting the management 
of problem-oriented research projects is the lack. of long- 
term support for programs which could develop the capability 
for doing research in specific problem areas/ Unless a 
univGrsity admini b tra tion is willing to invest a sizeable 
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aiApunt of resources to provide program support^ an action 
whioh is *iiicretf singly improbable in a time of rising costs 
within the university^ the team, of researchers wishing to 
do problem^oriented , interdisciplinary research must rely on 
project funding from outside sources^ primarily the Federals* 
Government, The organi^tional design must provide some 
_^f_l eKi b i 1 Ity for absprbing the transfers of personnel and 
resources , '^h i c h aT&^nwnt'VB€t-^xrt-^mi%i^ro j e .^mmn agame nt s_, ^ _ ^ . 
The project manager therefore requires strong administrative 
support to minimize the energy and time involved, in starting^ 
up and winding -^down pro jecta funded from separate sourceHT 

A research group funded through short-term project 
awards rather than long'^term program support does not have 
the opportunity to develop what might-, be called "the sur^ 
vival instinct." At the initiation of a short-term project,, 
this "instinct'- is missing^ and the project does not develop 
the organizational base required to survive in a larger com- 
petitive interorgani zational . environment. Instead, the 
project team goes straight for th6 product (research results) 
and then disbands. Some of the people move on to other short- 
term projects and the process begins again. The management 
approach required in the absence of the survival instinct 
thus tends to emphasize research responsive to the immediate 
decision-maker's or other client's needs* It discourages 
long-term approaches which would require team interaction 
with users or implementers of the research beyond the dura- 
tion of the project life itself* 

LEADERSHIP CONSIDERATIONS 

What types of__pj&rsons are most likely to become 
involved in interdisciplinary research within the university , 
environmeht? Hbw is leadership developed, within the project 
team? . ^ 

Many intordisciplin^ry research projects receive 
their nrain impetus from a single or group of senior indi-^ 
viduals who have already established their academic reputa^ 
rlons within a disc^pl ina^^y field and who have then decided 
fto move into a prOTlem-or iented research area. These senior 
)men and women have the capability of attracting a group of 
younger facSjlty members, who desire to have the opportunity 
of both working with the senior person and doing research 
in a problem-orien tod area rather than focusing on a specific 
d iscipl inary approach As this younger f acul ty becomes 
more exposed to the unlversl^^y reward systems, the profes^ 
sional risks involved in spCinding.. a great amount of time in 
problem-'or ionted rcsearcli become m6re apparent, Without 
some form^of" built-^in cirqani zational reward system, which 
equa4rs the .<it^par tmcn ta I incentives, the younger faculty must 
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choose betv/aen working in the problems-oriented area or . 
.returning to rrtore traditional disciplinary research in prdet 
td develop their own university status. The^JreputatLOn or 
endorsement of the senior team is often not sufficient to 
gain departtnental recognition of the value of interdisciplinary 
researoh, ' ^ 

V ^ ... . ^ ' : 

This "major founders" approach to interdisciplinary 
researoh programs is much more entrenched at some universities 
than others; in most cases ^ it is those universities which 
have stronger departmental ties that are more likely ta ^ 
develop this approach toward interdisciplinary research as 
opposed to establishing an organizational basis for program 
support. ^ 

Different characteristics are required for the 
leadership of ^he interdisciplinary research project through 
its separate pluses, and it may be useful to change leaders- 
ship at di##e^nt phases to more correctly match these 
characteristics. The start--up phase needs a manager who^can 
both attract individual researchers and who can provide an 
environment conducive to breaking down barriers and analyz- 
ing the different aspects of the research problem through, a^ 
team approach. After the investigation has been completed 
and the report is beginning to develop, it ^'may be useful to 
bring both a fresh perspective to the research task and to 
synthesize the separate findings in a more interdisciplinary 
and interactive fashion* The project leader at this stage 
also needs to be an aggressive promoter of ^the research 
product interacting frequently and directly with potential 
users if its results are to be incorporated in the deci--"f 
sion=making process* ' ^ ^ . 



FINAL CONSIDERATIONS 

The workshop group Bid not have adequate time t^ 
address fully whether these questions are ^ in fact? the oest 
ones to ask. The need for interdisciplinary policy research 
taking place in dif ferent>settings was generalliy taken as a 
given. It was recognized that the case supporting the need 
requires additional analysis and^ presuming that such analy^ 
'sis strengthens the view th^-t the need is great, additional 
advocacy of effective interdisciplinary policy ^research * 

Another recognized . need is for a better 'understanding 
and a greater general awareness of the^ inherent rejection 
mechanisms within universities that inhibit interdisciplinary 
research. 
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• FOOTNOTES , 

\/ Nilles t Jack M, " Interdisciplinary Research Management 

in the University Environinent, " Journal of the Soci ety 
of Research Administrators ^ (Spring, 19 75) , p, 9. 



D. 

ALTERNATIVE ORGANIZATIONAL DESIGNS 
TO MEET SOCIAL NEEDS* 



Arie Lewin 
Ian Mitroff 



The woi:^kshop gtoup had as a stimulus 'and guide for 
discussion a brief statement prepared by its chairman. The 
statement focussed on attributes and characteristics of the 
policy sciences. It stated that: ^ 

"As a result of our deliberations we may 
conclude that the answer is not to be found 
in structural changes of our existing research 
and problems-solving organizations. It is the 
objective of this workshop, howeyar^ to ex-^ 
plore alternative organizational designs rang^ 
ing from the conception of radical new organ!-- 
zational designs to tKe adaptation and re-- 
design of 5ur current institutions as called 
for, and to explore their organizational and • 
political feasibility." 

The workshop group agreed that it is ithe professions 
in our society which are charged with solving real-world, 
'Systemic, ill-structured problems. Given this^ they felt 
that the professions needed more support at the university 
plus societal levels, Allen Rosens t!:^in suggested the estab- 
lishment of a National Foundation for the Professions which 
would play a role similar to that played by NSF for science. 
(He has already helped to introduce a bill, to that effect- 
in the Congress.) The main idea here is that we vitally 
nae0 different institutions operating from a different per- 
spective to support holistic, interdisciplinary/ public 
problem-^solving , 

Gerald Gordon and others suggested we now know 
enough to design an institution to support holistic research. 
A key variable seems to be the psychology of the research 



* Aric Lewin (Chair) ^ Ian Mitroff (Reporter), Nathan^aplan , 

Kan Chen, Robert Cutler, Gerald Gordon, Paula Gordfe; 
William Ncwe:^^!, Allen RosGnstcin, Saleem. Shah, James SKlo^^/ ^^^^-d 
John Warinq. 
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administrator. If you want efiective interdisciplinary 
research^ don*t seilect a narrow disciplinarian as a leader. 

The^ group's d i s.^-u.^s ion is organizi^d under four 
summary questions dcjvt.i IrM^u 'd within the* workshop discussion, 



DIFFICULTIES.. WF P ROBLEMs-ORIENTED 'RESEARCH 

What a r c s o m e o f the difficulties involved in . 
es tabl i shing publ ic grobit'^m-or iented research programs within 
traditional organizational en^ri ronments? flow can these diffi- 
culties be reduccjd? - 

A basic wealcnoss m interdisciplinary programs with- 
in univerBi ty. orqanij.zati^nial structures is the' disciplinary 
model upon, which the^y arc bused. -. The faculty who staff these 
progrants have all been trained in disciplinary environments. 
In interdi SCI pli fiary . ef f or ts they are expected to interact 
w 1 thin t h e s e i n n o v . 1 1: i v o p i ) q r a m s . i n a c o m p 1 e t glX y = n aw w ^ y , 
This IS an unrealistic cxiku: f a t ion . Such interaction must"^ 
be taught and nurtured in ar^pTOpr ia te , interested participants. 
Furthermore, prob le^-or i cnted research is often viewed as 
not a. wholly icKf i t: i ma la ■ un.J or hakinq for a university, 

^" The role oi c': ■ ^ i'o la.^s 3 iona 1 ^ as an agent of change 

in p rob leni-^ so I V i nq action. (Les, has been.qrossly underestimated 
within the univorHi ty coituaunity. The National .Science 
Foundation, as the iua;]C)r stmrce of funds for uri'iversity re^ 
search and rif- ve I r?pr:i-^ n ^ in r^^-apnt- years, may be warping the 
acadt^mic envi ronm^^^n l: , ^aiiqh. la i / i rn excellence and scholarly 
cr Iberia tor.)' heavi Iv o\a r atiier [professional, act ion^or tented 
criteria, Tha sta' li;; i;)!" the p ra? f es a Ion a 1 schools need to be 
boosted w i Lh iai.^r ^ l aiaz-asity, NSF is not the proper model 
for the pro ^(/s s i r a a I a;:hacds^ althoaqh it may be a good 
morlai the aci-.a..-' aano^}is- 

Ln adi"! ^ f a -'^'^ 'da; ia:.rk oi outside Junding support^ 
there is a I a tiak ^a trnf-u.^vcd admin istrativt- support 
within taa ' u I'l i V« a"a ; M. ^ ^ atrun^ure. 'I' he V i ce = Chancn 1 lor for 
Reaoarch and a*'/, d,,,^, <-_^nt pm'/idQs one channel' for tt^is 
support, but- tdii.'V ia arj r^aidi Ly idori ti t i ab le o f f i ce to which 
thc^ p ro r a s a i. ora.i t arai ad a '.ain cto Por administrative assistance 
In p rold. ' a!i=o i i i a < -1 , laa a i I 1 1 in a i. sc i id, i ne - o r i e n ted , ac t i v= 
i t\ 1 e s . \\-: ' a^ • - ' i \- ) \ 1 i n . m ; : a j \ r. this rnodG profess tonally, 
rad. a("ri(ddy ' r nra ..»n • ■ - a a ^ > n . ; * a n a 1 v i.ovJ ^ This requires 
ma 1 { la a'« o . . J : ; ; ^n'l - iLaMat. oa ia;oc|rama in the uni^/ersi ty, ^ 
f-aipp( ) rda. al ifdaaoail t^ and >a.^a"naLIy. Mu 1 1 i« ti s r: i [j I Lna ry or 
j'nl e rd i. sc.- 1 a ! i a i > . )a tvuna c a Lvai fall shor t in curr iculum 

I q Vi f b^^M.raaa-' '[[■■' r ^ •.• • t i 1 rjr no nourishment from 
th'' i s'(M [ lai- ^ r i ' ' n ' i [il a f .li'; ad, a or top-- 1 eve at administra = 



Basic rese^^rch on the methodology of real world 
problGm^fcuolving falls c cside the scope of most gove^^ment 
R&D programs (including RANN) , and also outside the disci^ 
plines. It is extremely difficult to generate support and' 
find funding for this kind of research. ^ ^ 

There mhy bo a ne:jed for something /iike a National 
Foundation for the Professions which would offer support for 
a c t i o n o r i e n t e d , m u 1 1 i [ : o f a s s i o n a 1 policy research. T h i s 
\^research currently finds little encouragement elsewhere* 

organtzXtional design Iessons . ""^^ 

W h a t o r g a n i z a t ion a 1 d e s i<i n s li a v c ^ a 1 1 e m p t e d t o deal ^ 
with these^ difficulties? What lessons are to be learned 
, f r om t h Q design o ::< p e r i e n c e s ? 

■ Organizational design has only recently begun to em=- 
phaslzo the design of these institutions . Reliance pre= 
viously has 'been placed^on structure rather than the process \ 
o f c omm u n i c a t i n a ri^ a t i o n o t ween structures. A v o i d a n c e \ \ 
patterns are a coimnan tiorce for designing \organizations In^ir.. 
the absence of control niechanisms within the design. 

RAND and Mi'^ may be viewed as prototype problem^ 
oriented orgariizaticjnfn . The nrlginal d'?sign and congressional 
mandate cff NTH was intended to establish an organization which 
would Focus on applied, missi cm-oriented research. Its pur-= 
pose was to facilitate the wor1^ of the medical profession 
rather than support- individual disciplinary rese^arch. Yet 
' today NTFi views itsnlf as a discipTine^oriented , rather than 
a problem^orien ted orcjani ?ia tion , and the reason for this change 
i.n direction, uan he attributed to the:, power in the discipline^ 
.based advisory oaneis which review cjrarit applications on the 
basis of scieni-iti.c excollence rather than their relevance to 
human health. 

The- capabilLty to perform problem-oriented research, 
requires a substantially long lead time.,. An institutional 
memory of 'how to effectively develpp this capability is not' 
developed when a program relies sqlely on project by project -""s 
funding. It^ trhf.^ 1 1 n i. v^■^ r s i t ie s are 'to develop this capability, 
they must also Incorpnrnto It into '"their education and train= 
i ng progr ams . They shauLd be encouraged to educate students 
for mu Iti t^.o I csiw o;m ! urobl^jm-de finit ion tasks, emphasizing 
the dcvi;.tlopmen t of c\" nrorr^ssional. me thodology for dealing 
v/i th iTl = dorined, amblquous que5^ t rons , There is some doiibt , ? 
vdv^Lii-r th'? un L vor i. ty can undertake this task. ' - , 
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PROBLEM-ORTENTED VERSt^ DTSCIPLINARY RESEARCH 

What mix tween airoblem-^oriented and traditional ^ 
di-scipl inary research is jr;rLrablo?' Can one organization \^ 
provide the propei?r environment for both kinds qF research? 

It IS not at all certain what the mix or emphasis ^^.'^ 
^on< types of research ah^juld bo. Problern--Qriented research' ^ 
often focuses on ill-do fined r}r unstructured questions ^ and 
operates in the abscuico of a theorGticai base or paradigm. 
In the Kuhnian sense ^ probl Q/fi-=QriGntcd rcsGarch ijiay rGpresent 
" revoiutionary science a :u:i^-U:i iscipLinary research is normal 
science." T h e B F ma y b G n a p p r o p r i a t c s o u r c e f o t s u p p o r ting 
normaT sclonna, but it aupear^ to bo ill-suited for the 
support of revolutionary science becaose of its bias toward 
disciplinary research. I'herefore an oryani za tion 'would have ^ 
to seek separate fundiivj s-nircos i/f it Wished to- maintain 
a' mi X of these TesGarch ^ a- i on ta timis . 



Fu r the rmo re , i u 1 
research is often mucti mo 
and thus the mi.*: of mnii.i ; 
equally ^illocatu' rcsourc'^ 
the bias and traditional 
oriented proqrams, it; 
cncouraqGd and suhpport^-; 



J rcl Lscipl inary., problem-^oriGn ted 
-r^^ cos tl y than t radi tional research 
'liiLrit :=^tyle3 could not expect to 
: between these programs. Given 
1 ncent i ves favoring the discipline-^ 
j ■ L'.'^d L lonab 1 e whe ther both can be 
^ .L[ :iii one o rqan i :^a t i on . 



The NIMH 
tradi tiona L disc i p 
recently fosterinc 
even within those 
lundinq lonq-toriil 
fundinq for this k 
t ^ach . o f wh 1 ch mu^^ t 
The re is rif^ moch- 1 
" re volu t lona ry sc \ 
accoD tab Lo thon re t 



h iS sn.,V/ oxpei=icnco in supporting both 
] i no-^"aa en Lf 'd research programs and more 

^o"oo [oiv^-or i ^T: tod research centers . But 
cent^:rs LhrM:^e ^i s little experience in 
in' n : 1 .-c L p M na ry proq rams . Ra ther ^ the 
1 nd Ef^Honrcf' inaBt i:)e divided into phases, 

bn just.iiiod and evaluated separately, 
: : . idi 1 f- rajan.i za I lona 1. s true ture for funding 
oM' :■ : h ich would f ok te r s tudi es without an 
ic il i:i . ;,di^)do 1 ot.ji ca 1 base. 



HOW 



ijiis ir;>i Ni^w imst itutions7 



o t { e r 



[)C) w^' kn^jw hr)vj to doBiqn organizations which can 
u t r ! e ; t ^n ' I ! - :: 1 b i ■ ; t y ^ i nd s up[)^ar t. f-ov those pe rsons 



who wish 'O dc; n 1 MbJ.' 'Ill- r m nr^M resoarcjh' 



s It possible 



fj) design th^-rj r) jn n i ::. 1 1 mm,; v; i idii n a gcTvernniGnt agency, 
nn i. vers 1 t: y , oi" orivat^.^ r'Ow ireh roi v i rontiiG n t ? 

lannii^ liht.^ d I It arul Kl'l- - ■ :-:p-M: i e nee s wit! mission^ 
orMtirdod r^n^.'ure!i, it-.^MM 1- .'UHrLuded that tb power of 
th'^ d I :-n ' ^ p 1 1 n^ ' n ir.in in ^ nctf .rrMly 5strc)n(| pull upon those 



^ pc roionn v/ii > wind ^ 
r r 'Au r w M a 1 n i ' [ ■ >i\ 
I'-'^H'^ar^ai , i " r-; ' 
■ ' \ i* = din ■■• \ ! nd . ■ 



. p?"ob Leni-orien ted research, 
Ln^iviVi'Ml fcj do prob ] em = or icn ted 
I ■/ w I til i.s pervasive power 
f ' n'-d-m;;^' nid f" r^rdinn 1 ocfy , 
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It may not be enough to simply compensate for the 
lack of professional suppoi^t centers in the research en^ 
vironment, although this may be a necessary ^intermediate step. 
There may, however, be a real need to learn how to design ^ 
a holistic organization which wqujd in some way put the re- 
searcher in direct communicat ion\^.nd interaction with both 
problem-solvers and the victims of the problems to be solved. 
* 

Because of the complex and interactive nature of 
many social problems, it may be 'necessary for a problem-^ 
oriented research organi zation to address the whole pattern 
o£^a specific problem before offering a solution based on 
research findings* Yet the methodologies developed in Ah© 
science disciplines force a certain restriction on the 
problem-oriented study, s6 that we can deal only with.^fchose 
parts of the problem, which fit the selected methodology. 
In holistic problfem-^solving , it is necessary to have these, 
methodologies interact with one another in an organizational 
design which would not f^^or one methodology over another* 
It is extrajnely difficult to* design this process within tra-- 
ditional organizational structures which are' often committed 
to the support of a particular methodology or theorectical 
base. 

c 

Can we create an organizatioVial design for the 
support of innoyativo or Revolutionary science?* "yes^'' but 
only if we can creata an organization, 'or better yet organi-= 
zations, wherGin the key role of the integrator is given 
conscious considora tion and preeminence. By "preeminenoe" 
we mean placed in key informational and policy positibns 
so that the integrator can encourage the kind of problem- 
solving flexihility^ that is characteristic innovative or^ 
revolutionary sclenco. £/ 

One conclusion is that if you want to hpve an 
innovative organization it is^a necessary, though not suffi- 
cient condition, that you put innovative^ types in positions 
of key repsonsib 1 li ty and authority. 

We are obviously not saying fthat this is the Only 
issue involvod in creating a new institutional framework 
for science. Such a contention would be as naive as. it would 
bo absurd, '[^he natuire of the issues facing science, not to 
mention the surrouncling political structur-e plus the' internal 
politics of science; are far too' complex to warrant such an 
assertions ' what we are^ contending is that the psychology 
underlyinq the system of science is one of its ^ost important 
aspeots and that the system can no longer afford to be un^ j 
se L f conscious nf its own psychology. 2/ 
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INSTITUTIONAL ROLES AND LINKAGES IN . 
MORE EFFECTIVELY HELPING TO SOLVE SOCIAL PROBLEMS* 



Joel Snow 
Daniel Alpert 



INTRODUCTION 



/ 



We started our workshop by talking abdut ourselves. 
Each self -^history was a statement not only of personal his- 
tory^ but also of personal insights about the issues facing 
this conference. Our nominal charge was to assess the "roles 
for and linkages among science institutions in more effectively 
helping to solve social problems," 

(The workshop group had addressed to it three admit- 
tedly preliminary questions regarding linkages among so-called 
science institutions and of science institutions with other 
problem solving organizations. The members of the workshop 
questioned the utility of these questions as phrased and, 
after some discussion, discarded them in favor of the discus- 
sion presented here, ^he original questions and the exami- 
nation of hidden or misleading assumptions that discussion 
of the questions uncovered did, however, influence the group * s 
deliberations- Working Notes 1 and 2, appended to this work^ 
shop summary, provide interesting and useful background insight= 
into the discussion basis.) 

We soon realized we had many communications problems* 

* 

Seman tScs : 

wHat is a science institution? 
What is a social problem? 
Should w€5 meet social needs? 
Should we meet social goals? 



ConPllctinq values: 

Where do vie need 1 inkages? 
Bctv/eon similar or dissimilar 



i n s t i t u t i o ns 7^ 



* Jonl Snow (Chair) , Daniel Alpert (Reporter) , Norman Evans, 

Gordon Enk, l|eonard Goodwin , Phil Gustaf son, Harry Lamb-- 
right, and Bt^ t ty >^cke 1 1 , 



Conflicting models and metaphors ^ 

- What do information flow models implicitly 
assume? 

Are not knowledge users also in some senses^ 
) know ledge producers? 

To what extent does knowledge rationally 
influence the policy process? 

Some workshop members were troubled by the model represented 
by such descriptive n^ions as "the flow from knowledge pro-- 
ducers to knowledge ^upers," The model presumes that so--called 
decision^makers takw^action mainly on the basis of academic 
or "rational knowledge,'* Several anecdotes suggested that 
decision'-makers often '3on't want "the facts" and sometimes 
make seemingly better decisions without them* 

Thus the implicit notions that users want or need 
"the facts" and that these facts may influence user decisions 
are simplistic. Indeed^ we faced the question^ Can you use 
rational means to get people to change beliefs that they didn't 
arrive at l^y rational means? One person proposed applied 
research addressing the question: "What does it take to get._ 
people to change their minds if they operate in a conflicting^ 
value context?" 

. /" 

WORKSHOP AGREEMENTS 

After discussion/ wo developed several propositions 
on which we seemed to a.qrae: 

1. The key is:-^:ue involv<is linkages among individuals 
rather than insti tuti9ns . Typically ^ when an intern- 
action takes piacc/ ah entrepreneurial activity is 
involved. Another way of saying this is^ "Knowledge 
does NOT introduce change; people initiate change 

using all kinds of knowledge, of which academic 
or scientific knowledge is only one," 

2. There is a need for entrepreneurs or ^catalyf'ic 

ji brokorK/ both across departments in the same insti-^ 

tutions and across institutions. The entrepreneur 

negotiates de-ils botv/een persons from quite different 
»areas of life. 

. We a Iso ^iden t i f ied a concern about universities 

that as *^ho financial crunch intensifies, we observe 
hho L ns ti tut ions to become less wi 1 ling to take risks * 
And this rcducnd risk-tiaking pervades foundations as 
well as u^ii vers i t i'>s . Irjdnod, the foundations and' 



I the universities are mirror images of each other, 
' It is in this climate of scarce resources that 
networicing or sharing resources across insti^ 
tutional lines becomes critically important , 
Transfers of personnel;, access to information and * 
data across insti tutional^^lines ^ small group dis- 
cussions of scientists^ discussions between scien- 
tists and non--scientis ts ^ and common use of facil- ^ 
ities must all be part of these networking efforts. 
These activities therefore will often require 
decisions by separate administrative offices within' 
the participating institutions and these decisions 
should be made with full awareness of the implica- 
tions of the networking efforts. 

4' . ^® agreed that there is need to examine our reward 
system to encourage entrepreneurs to encourage 
the formation of human networks across institutions 
and beyond traditional roles , 

5* This level of consciousness led to a recommendation 

for a modest institution^ change in AAAS conferences* 
To encourage the formation of networks, conference 
formats should be changed zo encourage cross talk 
with kindred souls, to learn more, and to gain social 
support. Conference designers should break with tra- 
dition, accepting a certain amount of risk, and build 
in unoccupied spaces in the program schedule for un-^ > 
structure^, ad hoc (creative) cross talk^"^ / 

LEARNING NEEDS AND BARRIERS 

Our group cajTie up with three clearly distinguishable 
learning needs: 

Individual, iearninq* 

I n s b 1 1 u b 1 o n a 1 1 e a r n i n g ; 

Societal learning* ^ 

We also recognised cortaJ.n barriers to such learning es- 
pecially on the part of gorsons in power. If you are control-^ 
ling others, tellirig 0 thdr^^^. what thoy should do^ you may not 
be in a learning mode. Thu'^\ so-called decis ion-makers may be 
incapable of "changing their Viinds*'' If you are busy controls- 
ling others, you may not bo tpncd in to the creative flexibility 
reguired to foster en treproneuri al and catalytic individuals 
within your inBtitution. 
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SCIKNCK ANf) PUBLIC PPOBLKM-Sr^LVI fi:; 

Certain aspncts of pr^jblem"-:jolvi. nq aro heavily 
value laden; in particular, th i B is true of the aspect re^ 
ferred to as "statinq.the problem." It has . long been.reooq-^ 
ni^od th%t what constitutes a problem or/a solution to some 
obser vers^^OBn ' t to others. Indood, one of th^- most serious 
critiques or qovernmr^nt- i ni tiat^^^d r^oeial programs in the ^0'r5 
and 60's involved the ^'solutions" of health, education # and 
welfare problems. In each case, the professions perceived a 
solution m terms of a need for more or better professionals. 
In the eyes of social workers, public aid could be improved 
by more or better trained social v/orkers; m the eyes of 
teachers, education could be improved by more or better trained 
teachers; in the eyes of lawyers, all public programs could be 
improved by more or be tt^jj ; trained lav/yers. 

Now, what happens when we researchers fmenbers of the 
research and development community) arrive on the\scene, hov/ 
do wo state the problems and the solutions? yovJ guessed it; 
w ha^ societal probler^^s call for is more a nd better ^g^gg^-^^^ - 
It ip^.this kind of uncritical self --.serving proposal that has 
'^crea tecT^what some conferr^nce attendee^S have called a cr 15 i s 
of credibilitv toward all professions as well as scientists. 

f This crisis of credibility is, manifested by a broad 

challenge to the role of the expert in our society; in e'/ery 
profession we are hearing a demand by citizens for derys ti f 1- 
ca t ion , decentralization, and deinstitutionalization. How can 
the interested ia'/^^a^ ar r 1 ve at an intelligent judgment about 
major iss-ue^. with6ut c3^-manding that the professional e:^perts 
get out from behind thnir esoteric jargon? The failure tc 
develop signi f 1 can t ^ prqb lem^or ien ted research that^ can be 
incorporated into the Droblemv-s^^lving process fas it really 
exists) rtfay h#/e exacerbated ^nis crisis of credibility. 

We summarized our deliberations with a renewed emphasis 
on the role of the individual as a human being toe individual 
decis i on = maker as a hum.an and the indi'/idual scientist as a 
human each ^of us taking actions on the basis of both rational 
and nonrutionil considerations, and using inturtion and 
perience und^irated knowledge sources as an impor t an t^,-> 
guide for belief and for choice. ' 



WORKING NOTE 1|, KNOWLEDGE INSTITUTIONS 
AND ^'SOLVING PROBLE^^S OF SOCIETY" (Joel Snow) 

On Research and Societal Problems 

— " S 

It must be Btr^essec5 at the outset that research doesn't 
solve problems^ but rather provides an improved base of. in- 
formation that may contribute^ as part of a lengthy and com- ^ 
plicated process, to the solution of a problem. Moreover, 
speaking of problem solving in a social context is misleading. 
Most "social problems" are conditions of society which are 
perceived quite differently by different individuals, (One 
man's tax incentive is another's loophole.) Decisions of 
government^ and private individuals or institutions may change 
the characteristics of ^ the condition of concern and the degree 
of concern may intensify (''the problem has gotten worse") or 
diminish ("the problem has bee^n solved") wi-thout overt inter- 
vention or without the generation of knowledge purported to 
J'.snlve** the problern . 



Therefore, it is perhaps better to speak of problem^ 
oriented or problem-relevant research as an activity in which 
the techniques and facts of science are marshalled to improve 
our understanding of a particular ^^spect or condition of soci^ 
ety about which there is substanti^ concern, with the implicit ■ 
or explicit hope that by so doing the actors concerned with 
phat area will function more effectively^ the concern will be 
reduced, and the society v/ill he perceived as, in some sense, 
improved.* . / * ' 

' \ J =^ 

Most Ol tho concerns about society rest ultimately on 
a sense of equity .(such as, some crood of society is unfairly 
distributed among different M^asses V:jf people-for example, health 
care) or on a sensn of need for the whole society (some need 
is present and a qnod is required for society as a whole^for 
example, energy conservation. Consequently, the presumption 
that there is a problem to be solved (or a\condition to be 
understood) >is based ultimate^^ly upon moral propositions* 
Since views about such propositions can vary widely it is 
seldom ^posslbic: to nlaim that a Drobl^m of society has been 
solved. People v/ox^kinq in many types of institutions can con- 
tribute relevant ins^l-Thts which help society to form improved 
j udgme n t s and , a 1 th o ug h the con t r i bu t i on s of scientists sh ou Id 
not be minimi^ed^ sciontists can provide only, a part of the 
input to the overall process. 
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On; "Science In^ltutions" Engaged in ''Solving Pxi^Qbleius of 
Sdciety " ^ ^ — 



To examine the roles of science institutions it is 
useful to identify those areas or approaches where science 
charactaris tically contributes to the understanding of a 
Gondition of society* These are^ 

Systematic analysis of existing inf ormatiDn 
(such as, on energy prices); 

Systematic gathering of new infonnation (e.g., 
on potential new energy sources); 

t'ormation of new relationships between new or 
existing information (e.g., a revised econo- 
metric energy model); 

formation of nev; concepts or theoretical con-- 
structs (e.g. , application of input-^output 
analysis to study "net energy"); 

Pr^ediction of the likely consequences of par^ 
ticular actions (e.g., consequences of a gas 
tax) , 



sCc: 



All types of science institutions can contribute to sych^ tasks, 
<^ The common, thread is that of intellectual activity in which 
people m^fshall and select relevant factual information to 
esta&ti-g'h the validity of propositions about the particular 
condition of society being examined. 

The principal difference between such investigations 
and traditional scientific research is that here the particular 
condition of society d(>minates the analysis and determines 
which data, techniques, and theoretical p^roposi tions are x^ele-- 
vant to the analysis. In traditional research the properties . 
of the natural world p^^^cribe the arena and the methodology. 
Problem^oriented research is. thus inherently interdiscipliriary , 
roquiring the blending of insight ^ data, and technique from 
all those fields of inquiry^ that can contribute to illuminating 
the condition being studied, including the "real world" of 
society and its institutions. 

Each of the institutions i'n which knowledge is generated 
and used has special advantages and capabilities that can be 
discussed genorallyp Each also has characteristic disadvantages 
that inhibit effeptive interdisciplinary problems-related re-^ 
search. People within these institutions interact with each 
other in the coursf^ of thoir work the linkages are, more 
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properly^ between po^jpla rather l^bi^in u ns ti tut ions ^ as the 
Workshop E group cl -isnussion found. \ 



Univfe rsitioH have a central rnnce 
ment of f undament-al 'knowledqe for its own 
inculcation ot the spirit and techniques 
Their great strength ariL^es throuqh high 
integrity, and presence of young, inquiri 
the natural home for basic research, ^h€i 
tion tqwar^^acUdemic disciplines tends to 
plinary^ pt^oblem-or ion c:ed artiv^itios hard 
Tnahage , 



rn with the develops 

sake and with the 
of rational inquiry, = 
professional standardg 
ng minds . They. ars 
ir strong orienta- 
make interdisci-^ 
to organize' aind 



% Contract resea rch in stitute s , particularly those that 
are. university'-related, have the advantage of a foxqiiat that 
allows assembling teams of individual scientists to work on a 
particular problem. The level of professional expertise in 
these institutes may- be often somewhat lower than th&t at 
universities, but they contain many highly skilled individuals 
who are accustomed t^) v/n^k in a probiem-^or ient^ regime. 



Federal R^D 
are usually dedicatee 
energy) and range 
interests with 



1 nHnra tor ies and other federa l centers 
to' one class of problem (e.gi, nuclear 
fr:.;r: basic to applied and developmental 
hiqhl;. "i-^pabJe pnrmanocf. staff. 



Indus tri a i_ j: ; r^nis 
tions typically assenuviv^ 
related to the busin^H;^ \.v\^- 
vid^ an appropriate lor-us v 
leading to products, q(V)(i;s, 
purposes or to fi N a Dnf c:* 
the qoyernment). The/ are 
for public poiicy research. 



and other hor-urofit H&D organiza= 
reans (^f researchers to work in areas 



e;^-:sts of the company. They pro= 
o r" app] ied and developmental work , 
,-1 n^V ;:>e rv-i ces oither for company ^ 
1 -rrr. n^vcn] nf \ customer (suqh. as 
qeriCTai \ y not appropriate ly* or ien ted 



Pro_f^s^ i on a 
pol ic^ 
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crene r. r\ \ \ y do not perform re^ 
can act a:^ an orqanizer of the 



search br policy ani'ys.L:^, but can act 

capabilities of their riombr; r r h i.p , particularly "in focusing on 
policy questions that have extensive technical content, 'or in 
stimulating interchanrre and cjommun iua t ion . i 



Publ i-C in t' Of' 
bility in carryinq ^"^ut 
ticular policy options 
the citizeiiry, but 
represent a pre prt in- m 

State and io-M 
we a k in h c ; i e n t L fM c - ^ :-; : ' 
need for subnt-inti i! 
to a publ i pr'")b 1 ■ ra . 
T^nef^ s r f ' u '1 h ! ' ] ' ' ^ 



f; roups have a qr'^)vd. ncf rosea i^ch cApa-- 
\j \ lev Sialyses and assessnien ts of par- 
'T'hcy 1. rovide one important link to 
-^dii.bit a ^'point of view" which may 
: ) v/hf ' t: he public in teres t lies. 

r ' 'I' r^.nyju_t ^)r qan i na tions are^^ typfcally 
' Y:\\t^nTt''^'n has. the mos t^jpressing 

r-""v :rrc^ i ^flnrn and analysis |j:^elevant 
■ a I, *d-npcii:n may liave spi^ial data 
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The academies , but most particularly the NAS/NAE/ 
NRC/IOM complex, do undertake research and study responsive 
to government needs. At least in the NAS case, substantial 
policy-relevant research is sought and directed from within 
the institution. The work of the NAS, while highly creditable 
and almost always of the highest quality, seldom qualifies as 
policy research. The scope of most studies is confined to 
determirwrtg the fact and uncertainty of only scientific and 
technical questions* 

' Linkages between such institutions customarily (and 

properly) arise through their common interest in a particular 
problem. Funding agencies in applied research, particularly 
NSF, often make linkages more eKplicit by funding consortia 

different types of organizations to work ^ a common 
problem* In principle, each partner can then^ bring tlie special 
strengths of that institution to bear, Uni versity-industry 
and univer^sTty not-for-profit combinations have been particu-- 
larly successful. Linkages can also be stimulated by funding 
specific activities that bring researchers together with the 
potential users of the research results* Extensive, early, 
and frequent involvement of users (defined as those who may 
be affected by. the research as well as those who may make 
contingent decisions) has been found by NSF/RANN to be one 
of the key elements in successful problem-oriented research. 

% * * * 
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WORKING NOTE 2t CHALLENGING THE UNSTATED ASSUMPTIONS ^ 
AND PARADIGMS UNDERLYTNG TH^ (ORIGINAL) WORKSHOP STRUCTURE . 

(Daniel Alpert) 



The questions as posed 'contain niisleading assumptians 
that will send us off into unproductive directions. To clarifiy 
my point of view^ I will quote the questions verbatim and then 
indicate my concerns. 

Why are linkages needed between distinct science institutions? 
What are some exam pl es of existing linkage -patterns? (Original 
workshop question, ) _ . _^ 

This is the wrong question. 

Science institutions or science --related institutions 
include R and D centers in universities and private ^ research 
institutes^ foundations, yovernment agencies^ professional 
societies^ and public interest groups. They have separate or 
distinct roles^ such as b^ic and applied r^esearch ^ teaching 
and other training activities, providing support for such activ- 
ities, or quest ioninu the quality of research products. Through 
interactions betweon these separate organizations, it is assumed 
that these roles himent and intersect one another* For 

example, the resoari:h center, funded by a private foundation, 
produces infornia tio i that can be incorporated into a curriculum 
designed to train future managers or decision^makers . It is 
generally assumed, although sometimes strongly questioned, that 
universities conBistGntly perform better *in the areas of educa-- 
tion and basin research, and that research insMtutes are better 
suited to prorh!:n' po 1 rnscarr:h. 

In the tcchnoJ oq Lcal scienco-engineering area, there 
are some generillv shared paradigms involving relationships 
between basjc r^^i:^^^ i ■^ch , development?, enr^neer ing , manufacturing 
design, prod lu. l i -^r. , nMrketinq, etc. Typically, there is a 
different oraari i. 1 1 i oiia 1 structure for each phase of the pro- 
cess from rtjHearch to the marketplace. The different kinds 
of R&D ins 1 1 til 1 1 onn withih a given corporation have developed 
workable re 1 .i ' i.c):;3h 1 f)H^ md , generally speaking, mutual respect . 
Ideas are t r i r is i t e r^v] • r(;m thf^ rnsearch lab to the^ development 
lab; typicalLv by i ! i :is ! r i mm people from the research laborator 
to the -ievo lor^mr^n i ; t : ;o rv-j t; n^y , I'he tecli^o logica 1 pipeline is 
po op Le ! . / 
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e^cietal preblems, our basic research 
'Iv^ Til j.a t J.r uitj of aavornmcntal units* 
\-\\~\ Iv Ijeeaase we do not have the 
'n Hupnort such linkages. We have' 



policy science and technology assiSsSntfenti these are all 
right but they're inadequate to handle the vast array of 
problem situations. 

The linkages betwfeen ''distinct science institutions" 
are excellent* The communications among physicists (or 
among chemists, or among psychologists) ht universities, 
national laboratories , industrial laboratories, and govern-- 
ment laboratories is remarkably good* As physicists or 
chemists they share a comnon culture that crosses institu- 
tional boundaries and have little trouble in the development 
of linkages. To foster collaborative activities on societal 
problems, we should strengthen the linkages amongt the various 
disciplinary or professional groups within the same scientific 
Institution , This problem is greatest at universities and ^ 
probably least at industrial laboratories, where research 
and development is typically organized around problem- 
oriented pro ject^ rather than disciplinary departments. 

The critical problem is the relatively small linkage 
between any of the science institutions, including most 
government laborat5ries , and the operating units of government 
at any level* (The Department of Defense might be viewed as 
an exception to the above statement in view of the strong 
interactions of the DOD with scientists and engineers at 
various kinds of institutions, including universities.) 
Unfortunately, the problem of defense should go beyond the 
preparation for war; there are few linkages between the 
scientific community and agencies dedicated to peace,, such 
as the State Department, and the Arms Control and Disarmament 
Agency . 

By contrast with the public sector, the private sector 
has evolved a relatively strong symbiotic relationship between 
industrial RStD laboratories and the corporate management of 
m^ajor companies. Scientists and engineers in industry are 
regularly promoted (not transferred or temporarily assigned, 
but promoted) into positions of responsibility in the corpora- 
tion. In view of this linkage, deeply imbedded in the private 
corporation, managers and research scientists have learned to 
speak each others' jargon; managers are far more likely to 
comprehend the metaphors and paradigms that are uped by scien= 
tists and vice versa . The key linkage that is missing in 
dealing with societal problems is the lack of a symbiotic 
relationship between the R&D community as a whole and the 
operating divisions of government- This represents a rather 
profound problem; it is not likely to be understood without 
examining the basic assumptions of science and its relation- 
ships to society. 

Not only is^ the active scientific research community 
divorced, from government activities, but many of the agencies 
that sponsor research such as NSF^ DOT, and HUD"'^are either 
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aisconnected from the operating goyergment agency^ discoh- ^ " 
neoted frornVthe R&D CQmmunity^ or both*^ Gerald E^elnian has _ 
desGribad tliis problem ae follows • . 

V ' - * • 

-. The irtpdern heresy is niot meGhanism and reduc-- 
' ^loni^ it is the encouragemejjt and continued ^ 
^evelo^ent of two ndninterseGtirig _ disciplines^ 
one concerned with power over 'nature, the other 
with power oVer men. The heresy to assume 
that JErom^ either side, these disciplines ar^ in- 
trinsicaliy at odds with each other or inherently 
evil. ' 

These nonintersecting disciplines ^ are the scientific com- 
munity and the legal-political community that runs our public 
institutions- ^ i 

v: . Vi 

What linkages are required in order to transfer research in- 
formation to the sdcial problem-solving process? How can 
this transfer b e made more effective? (Original workshop 
question* ) 

One of the principle conclusions from our workshop 
was that the transfer of information is not a key problem. 
Information is currently being generated and transferred in 
huge volumes; there is an overload of information; reports 
are collecting dust in ^virtually every government agency in 
the country. (I call attention to our statements^ "Knowledge 
does not introduce change; people introduce change using all 
kinds of knowledge," We also pointed out that people in 
power often isolate themselves from "the facts," sometimes 
because they can actually perform better without them,) 

The above observations again chaTlenge the questions 
around which the workshop was initially structured. These 
questions contain within them a number of unstated assumptions 
and paradigms. These paradigms are probably consistent with 
the conventional wisdom; my concern is that the conventional 
wisdom is obviously not working. 

What will prompt traditional institutions to engage in net- 
work ing? How can individuals engaged in these catalytic efforts 
be r ewarded and maintained within th eir acad emic en viron ment? 
(Original workshop qu^tlon.) 

Again the above question contains implicit assumptions. 
If we couid answer these questions we would not be faced with 
the problem of increasinq effective contributions to solving 
public problems. The conventional reward system of our academic 
institutions does not provide incentives to work on problems 
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poaad by society^ The dileimna is deep and^^ubtle; for ' 
mxamp^, thm administration of mo^t of these institutions ^ 
if^ould like very much to support "public servdce," but the" 
rewaafd system ia dominated by a concern for research and 
scholarship * . , 

it 

How Can we 'Rephrase the 5^estions? = 

\ It is difficulty and perhaps not particularly useful^ ^ 

to reformulate the repoirt of Workshop E in a revised questions 
format. The rejsort is a valid statement of where we were; 
To be 'sure it does riot answer the tough dilemnasf but it tries 
t5 ,state some of *them, however vaguely. Perhaps rephrasing the 
three questions as follows highlights wi|at I believe are the 
more productive questions to ask: 

• What kinds ^of new or strengthened linkages are 
needed between science institutions and .^the 
^erational agencies of government? 

• what 'linkages are required in order to enhance 
the social learning process? How^ can the aca*" 
demic learning that goes on in universities 
i'elate to social learning that is the resp6n'si = 
bility of government? 

m W^at will prompt traditional institutions to 
support new explorations in problem- solving? 
How can the individuals engaged in these cata- 
lytic efforts relate to individuals in other 
institutions and in government agencies? 

Critical Questions 



are : 



The critical questions that came out of the conference 



what new paradigms ( roles ^ research activities , 
etc*) are needed for applying R&D to problemjp in 
the public sector? 

What new organization^. tructures or networks 
are )heeded to deve lop s % mbiotic relationships 
between decision-'niakers in government and members 
of the R&D coTTiniunity? 

Can the AAAS (or any other organization) hope to 
develop mechanisnis by which scientists can talk 
to nonscien tis ts in a meaningful way? 
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: In his f inal^remirks , West Churctaan suggests a need • 
for more interactions between scientists and' persons in Aher 
"Bocietal roles including lawyers and politicians. This is an 
important possibility which AAAS should Consider. One might 
lopk f or ' a better way of overcoming the 'traditional disdain 
of universities for entrepreneurial activities which would 
entourage networking* Professors' don't disdain the art of 
entrepreneurship nor does the university environment . particu- 
larly discourage it* Professors-' are very good ^trepren^urS, 
Unfortunately^ they often propose to solve problems they don't 
understand^ or worse yet^ tell politicians that basic research 
will ^some, day solve them. We have not explored whether or 
how science can be introduced into the process of running our 
government* whatsis more we have not explored how ^esoter^c 
knowledge relates to exoteric knowledge, as Churchman said 
in his keynote remarks. This repres4ints a Hsritical area for 
further deliberation* 
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* . . , federal agencies are major contributors 
to the difficuities associated with doing inter- 
disciplinary problem-oriented research^,,, there 
is a profession of need for interdiscipliriary 
research, but an unwillingness to run the risks 
that are inherently "involved." 

Don Kash 
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, WHAT IS THE "DEMAND 'V FOE INTERPROl'ESS I 



PROBLEM-O RIENTED WORK?* 

--— A 

\ 

.4 

f Richard Bolt ^ 
* Clark Xbt 

Five questidhs were offered to this workshop group £b a 
guide for their diicussion. Th4.8 eununary a^s organiied. around 
thos# questione since ^ in faet*. the discussion followed them 
quite closely, . 



DISCUSSION 

1. In Developing Problem-Oriented Research, What ^inds Of 
Ufeers Should Be Identified? Are There DifficuItieB In 
Identifying Specific Markets? 

m The principal users are executive agency and legisla= 
tive policy^makers ^ at the federal , state ^ and local 
levels / w^o are concerned with solving social problems, 
. In particular^ policy^makers who aire concerned with 

soci^al problems which require the application or* crea- 
tion of knowledge from all "Of the sciences and engi- 
neering* What the interprofessional problem-oriented 
and policy research does is tp supply an additional 
analytic capacity to policy^rrtaking ; it tends to re= 
place executive guesses with empirical data and 
explored alternatives* 

The policy-makers themselves will not generate a demand 
for this capacity, and they will not eKplicitly ask for 
pol icy^oriented research* The agency research program 
managers must perceive this need. They must foster a 
demand for "translating function" mechanisms to channel 
pol icy-^ relevant research findings into the decisions- 
making and _ pol icy-option process* 

The Agricultural Extension Sefvice was one example of 
such a translating funtion. It functioned very well 
between individuals, but less well when it attempted 

to serve groups. 



* Richard Bolt (Chair) , cilark Abt (Reporter) , Howard Davis, 

Burton Dean, Thomas Glennan , Kirs ten Gponbjerg, Daniel 
Horvitz, Ernest Powers, Edward Poziom4k, Susan Salasin, and F, 
Tomlinson Sparrow. 
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^ . Unlike military, and sp^ae research, where the govern^ 
ment is both the sponsor and tpurchaBer of the raaearch 
product, the market for civilian prbblem-oriented »e- 
seaBch Lm highly dispersed and fragmented* If the 
resmrcher is not responding to a speoific demand, 
some/ attention must be paid to the "generalizability" 
/of research^ results • In some cases, this consideration 
becomes the overriding criteria for federal sponsorship^ 
of research projects , ' ^ . 

* 

Another criteria is the implementability 'or actual short-- 
term, utility of technology^ particularly at the local ^ 
level. Whether it is policy analysis or innovative tech-- 
nological systems, a transfer process must take place 
.between those who generate the research and tho-se who 
apply it. In general,' "technology push" is not as 
effective as policy or social need "pull" in getting 
the results of science into the public market. 



2, What Are Some Examples Of Existing Legislation Which Re= 
quire Interdisciplinary Research? How Has Thite Research 
Be^n Developed? 

• The approximately 1% of allocatable funds required' for 
program elevation in the Elementary and Secondary Edu= 
cation Act (ESEA) , Title I (Aid for Disadvantaged 
Children) is one notable example^ This research is in= 
completely developed. Other examples of existing legis- 
lation which require interdisciplinary research includes 
* the major proposals for welfare reform, malpractice 

legislation, national health insurance , and environmental 
control legislation. All legislation that involves 
the social and .economic^impacts of economic transfers 
in cash or in kind, and major. physical changes in the 
environment are intrinsically interdisciplinary problems. 



3, What Are Some Views Of Private Industry Or RGsearch Firms 
With Regard To The Market For Problem-Oriented Research? 
Is This Perceived As A Growing Area Of Activity? How Is 
This Trend Related To Contract Dollars And Personnel Figures?" 

• It is not per^ceivedJ as a great market, because of the 
■ lack of continuity 1^- nding. The constant exit of 
government clients i ises the lead time and front^ 

end costs of research ^:ontracts. Projects need to be 
y refunded every year. Contracts are not directly tied 
^ to past performance, and" it is very difficult to establish 

p rod uc t o 1" s e r V 1 c e 1 o v a 1 1 y * 
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On the other hand, the mafket is very honest and is 
unueually free of corruption. On the whole ^ the 
allocation of funds is based on merit more than in ^ 
other businesses. This may be a result of early con-- 
gressional^ criticism. It should be noted that there 
is a substantial cost built in to ensure objectivity 
of the research award and the effective use of the 
researcher- We ^ave brought to bear on the research 
market the canons of public administration^ not the 
canons of goodj research management^ maybe because 
there are' none. It's not a particularly effective 
market^ but it's quite fair- ' 

In order to determine whether this market is perceived 
as an area of growing activity, it is necessary to 
examine^ severaj indicators i - , ' 

(a) Private investors are not especially willing to 
invest in social R and very little private capital 

seems to be going into this area, (b) However^ it is 
an area of growing activity^ and there appears to be 
a high return on investment although that return 
may not be achieved by the original investor but rather 
the society at large. People are willing to invest in 
the capacity of a research group to do this kind of 
research^ if not a specific product, (c) investors 
do^^t understand this market they cannot get used 
to'' the concept that you are selling your capacity to 
learn about something rather than a particular technical 
skill. 

The general implication from these indicatory is that 
there won't be much private investment capital going 
into problem--oriented research in the near fj^^re. 

Research firms that have already invested a substai^tial 
amount of private capital into problem-oriented research 
are Abt Associates, Arthur D. Little^ Ba^ttelle Memorial 
Institute, Mathematica, Planriing Research Corporation, 
Rand Corporation, Research Triangle Institute^ Stanford 
Research Institute, Systems Development Corporation, fib 
mention only a few. 

As fierceived by some federal sponsors of this kind of 
research, this market is qrowing very fast. It is sug- 
qested that the $200 billion investment in social services 
which began under the Johnson Administration, has spun^ 
off considcrablo investment in R and D and is growing at 
10 to 20'^' per yodr. This research is carried under dif = 
ferent purposes at different times sometimes it is 
used for prob I r^m--salving , sometimes it is used to evaluate 
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cost eff activeness%f the service- programs. However, \ 
recent cuts in locial research and policy^oriented 
research budgets suggest that this growth is experi- ^ 
encing a strong setback in some areas, and is not as 
large a market asfmig'ht be expected. In the workshop 
there was subst&n^4;al disagreement around t|iis issue. 

Such cuts in mission-oriented research budgets seem to 
give rise to a process encouraging the decentraliiatiQn 
of such research. For example^ studies become funded 
at the state and local government levels. This decen- 
•tralization is viewed by some as a political maneuver, 
generating support for the agency's research program at 
the local level which is then brought tp bear on the 
budget critics. Some critics of the research resulting 
from this decentralization claim that it results in 
"shoddy" products of little value. An important policy 
question may focus on this process i How to effectively 
decentralize a research program and maintain quality of 
research product? 

This shift of emphasis to state and local government 
research also creates a new concerns How to create a 
sophisticated capacity which will generate a demand 
for federally spohsored R and Di One example was cited i 
the establishment of a network of technology transfer 
agents in the city governments. This project, coordi- 
nated by Public Technology Inc. with support from the 
National Science Foundation, is aimed at building an 
awareness among the city managers of the value of tech- / 
nical data bases and creating a '^demand pull" for such 
information. One substantiai risk involved in funding 
and operating such a program is that many local govern- 
ments see this **building capaGity" money as merely a- 
supplement to their operating program budgets. 

Are The Long-Range Plans Of Research Institutes Responding 
^To The Market For Problem^Or iented Research? Do These 
Plans Foresee A Need For Orgafiizat ional Change As A Result 
Or Pre-Condition For Carrying Out Effective Interprofessional 
Research? What Are Some Examples Of These Changes? 

• Univerfeities are continuing to set up institutes to do 
problem-oriented research^ but very few of these -manage 
to survive more than five or six years. Most of these 
centers as presently structured can not provide career 
opportunities for profe^ssors in the ^ university environ^ 
ment, There have been some success stories^ but it is 
not clear just what the3 key ractors for this success are. 
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Tfiesa research cantars have also placed^ stronger em'- 
phasis than other disoiplinary^oriented research 
groups on the management of research* This emphasis 
on the management of research is important* Part of 
the management strategy for these centers has been to 
bring in such skills as evaluation research^ computer 
simulation, operations researchi systems analysis / 
etc. These skills are unifying tools and provide a 
means for bringing researchers froa^piffwent disci^ 
plines together, ^, 



Do Certain Kinds Of Problem-Oriented Research Create A 
Mora Attractive Market Than Others? What Are The "Attrac- 
tive" Features? 



• Yes, certain kinds of research are mora attractive. The 
features which count as a plus are creativity in research 
design, continuity of funding, and promise of application 
of results. These features need to exist from the very 
beginning of the research process, usually reflected in 
the research contract. Detailed specifications, however., 
tend to reduce the opportunity for creativity* Institu-^ 
tional stability of the proposed problam-^orianted research 
and federal sponsors who are both supportive of that sta- 
bility and consistent in their view on the role of the 
resultant product are also critically important attributes 
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"The critiaal problem is the ralatively sinall 
linkage between any of the science instltutionB ^ 
including moat government laboratoriee , and the 
operating units of governments at any level," 

\ 

DaniBl A Iper^ 
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' ... Wc.^ c : a n't f i nc i any Q f t h n s o m e t h o d o logins 
that wo r k , a bo u f 11 on e c a n ci o in i n t e r ^ 
discLpIinary studiuH >.ii'mQd at inforrning public 
[JO 1 i c y IS o r cj a n i 2 c f j r o \1$ s o f p e o p 1 g from d i f 
f c r c n t d i s c 1 p 1 In c s o r p r o 1 c c t groups or t a s k 
f o r c c q r o 11 j 3 b . T h c n r q a n i z i n cj m o d c:^ really is 
t ho p rob 1 e m d e f i n 1 1 1 o n . " 



Oi3S ERVATIONS__0^ INTERDISCIPLItjARY STyPIES 
' AND GOVERNMENT ROLES 



Don E. Kash 
Dix^ect-Oi", Science and Public Policy Program 
Un i ve r s i t y o f Ok 1 ahoma 



This paper has two major parts. The first part 
represents a sunimary of the development of a study of off^ 
shore oil and gas carried out by the Science and Public 
Policy Program at ±he University of Oklahoma. The second 
part^ represents aTfeummary of the institutional levers 
necessary if a university is to have much chance of carrying 
out interdisciplinary problem=oriented research. The 
conclusions presented in the second part of the paper are 
drawn from experience we have gained in carrying out five 
studies. All of thesu have been concerned with energy and 
all have been carried out by interdisciplinary teams. 

The Science arvd Public Policy Program was established 
to do technology assessment^ that is^ research which has as 
its purposeB informing public policy about the unanticipated 
consequences of developing and using technologies. The 
underlying assumption of such research is that technology 
is one of the major causes of change in American sojbiety. 



PART I 



PC rev RESEAHCH: A SPECIFIC CASE 



The research bha^ in central to the first part of 
this paper v/as carried ouL by a team consisting of three 
engineors, a physiciBL; a biologist, a lawyer, and two 
political scLontist5'U One of the central reasons for 
selecting Qutor continental shelf (DCS) oil and gas develop- 
ment for study was its expected policy relevance. We 
purposely chose a topic that we hoped would be of importance 
t wo V e a r s d o i^n t h e r o a d vi }\ e n t h e r e s e a r c h was c:: o mp 1 e t e d . 

This part (j f tne paper includes two components. 
Fn 1 1 1. :i ]. 1 y , it skctchi.':' a cfancral picture of policy-making 
f^ystc^mf; -is via hava f)o rco i vod thorn in our work. Secondly^ 
it suiuuui r i. our - > :-:p^ ' r ien ce with [iolicy=orien ted research. 
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Pol:j.cy-Mak i nq .- 

My collQague, Jack Wh.itte, has summar i zeci a general 
picture of the normal policy-making process and elements 
which can diBrupt that i)rncH9.F. as follov/s: 

Most students of our political system . generally 
agree that in the U^ted States public policy- 
making and administration in any substantive 
policy area .usually involve only a few actors 
or participants on a continuing basis. Contin^ 
u i n g , d i re c t p a r t i c i pa t i on is usually limited 
t o t ho s G a c tors w ho h a ve o f f i c i a 1 responsibility 
.^lus those who have an unailabiguous , obvious / 
• and direct stake in what public policy in a 
particular policy area is and how it is adminis- 
terod . Typi uai. Iv, those actors are highly 
organized and bi.- ajcrati^ad to promote their 
particular irJ-^j.. as/are the American Medical 

Association and L American Petroleum Institute, 
for examplG. 

Howevor^ our poiitiical past also demonstrates 
that a variety o'l stimuli or factors can upset 
" poliGy^iuaking as usual'' in any area of public 
policy. The attsnaui. jn of addicional participants 
may be attracted b\- : 

1. A Cci tas troiihic event such as an oil spill in 
the Santa Barbara Channel; 

2, A general ching'-; in values such as that which 
appear:^ to have occurred recontly toward 
^uwi rennien ta 1 cTua I L ty 

J 3. A shortage in the availability o F a needed 

'"^ commodity such as petraleum products made 

vislhJj hv nhut[:ing down .assemb l.y lines, 
eio sing fuiblju.' .ejhoois, and lim.Ltinq tjcis 
ie s ; c ; L 

4. An i: [i iduai such as RaghL; Carson or 
i' i 1 M, IrT. t 

Our rosea re :"i es^er.Lonce has been in a policy area where 
^^blicy-r;iaken^:[ ar; usual'' wis disrupted and new participants 
jttractr'd i i-i by a rn mb ih:U: l^ or the first three stimuli- 



* 

wie^:'!: eai ^li^d' ir^Al of : roxd.dinq r.)olic^y advicC; 

v/e h.a ';\vj iiwfi e rr^^d.: ' \l , ijl^ntl.^'/ \)Otn --'xistinq 

• uri !■ : 'H ■ ' ," i .'O.:; a%!(l .■■ .'{ i: \n ^ ><) id^uvf i f'^' - s: i H t:i ru 
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and potcMitLaL participants in the outer continental shelf 
oil and gas j^Kjlicy sy^item. 

Our approach t o the =^study of this system was heavily 
influenced by the wcu a of Don Price. 2/ Ht^ nds betMi an artic = 
ulatqr, not only of the view that most policy is organized 
arouitd substantive activities, but also of the view that 
most policy options are defined by those people and/or 
interests who have a continuing involvement in the substantive 
activities. Par^ticipa tion in p)0 li cy^making a^'equires either 
knowledge of or a stake in the outcome of the substantive 
activity. The possibility of playing a rolp £^s a policy 
analyst and advisor depends on having knowledge of the 
substance of the activity for which policy is being made, 
and having policy^makers aware that you^ have that knowledge- 

; ■ Policy-makinc involves, in the abstract, a three- 
step prbcess: fir5'~^ the identification of possible 
sUibstan t.ive actions; second, the identification of policy 
op t i o n s w h i c h 1 n vo 1 v(j s a 1 1 a s s e s s me n t of who will enjoy the 
benefits or suCEer the costs associated with particular 
substantive v 'i.on:t; and third, the selection of particular 
policy options. ^Iv jolLeacjues and I have conceived of each 
policy system as haiv. ig two components. One is" the policy 
sc'jtor and the other i;:: tho policy community. 



I'o 1 i cy rk)C tor 

The policy secnor is defined and limited by the set 
or suiKS tan t i ve actiK^^ns potentially available. Our^view is 
that subsLan t i vr.! action:; are heavily determined by the limits' 
of e^ M\no Logy . The IjOMndarics of the OCS oil and gas policy 
sysLt.Miu tiitMi, ACi^. cicrinud by i/no state of the art of that 
technologv. For in/;t:.ince, natural gas produced in waters 
be'/oni the depth where pipelines can Dresently be laid is 
no-: a r^^^d. icy oration c; ; t can be used for meeting our gas 

The outer boundarxes of a policy sector, then, are 
by sub:nf" m t i vc^ or tancfible considerations, not political 
one.-;, A p - . I'V- .u-etcjr can bo viewed as consisting of three 
ca::-gories of s iib s f.. uo.v ve actions, T find 1" useful to 
think of a policy :-;occce:^ .is consisting of th^^eu concentric 
circloH, each of whi.cli rc^presents a category of substantive 
a {; 1 1. V i.. t ICS d e f .i. rr^ d i . v t ch n o lo qy 

Tti'^ ont.^r riro.T:' consists of that^set of substantive 
■ iV: ! \' 1 ^ i--; biiat h o-' L.^':mi rnroTioserl, but which, are unive^rsally 

-f H| n 1 :v - 1 :\:-] hr: i n ; ^.^e -nC the state of the art. For 
inst ine^ ^ -v - t.:!:Kr>' : --ent build pirolryincr submarines 
\v:u.f;ii v/omo \\\ r,; : , , . > , A/r> rr'M;:- ^ w.itni~' lepth Limitations, 
h a "■ . ^ U'.d: T ; ' ■ i ; i • ^ h' - Oi t e^' jno S L 

1 -1 1 



•Th£2 middle circle includea those substantive activities 
on which there is disagreement. There is, for instance, 
disagreement among prcsf essionals on the capacity to build 
production platforms in 1,200 feet of water. Iresent expe- 
rience has only taken us into four to five hundred feet of \ 
water, *^ 

The center circle of the poiicy sector includes those 
substantive activities which everyone agrees are available. 
For instance/ we have a demonstrated capability to lay pipe-- 
lines in waters up to 400-500 feet. 



Policy C ommuni ty ' ^ 

The policy community consists of those actors who - 
eitrter define the boundaries of the policy saqtor^ or those 
who have a stake in the outcome of policy choices. Stated* 
differGntly, participation in the policy communiity depends 
on ejspertise with regard to the substantive activities and/or 
vested interest in the outcome of policy choices^ When 
policy communities are stable, most members have both e -^e 
tise and a vested interest. When instability is trigcr red, 
new participancs enter who have little substantive knovvledge 
of the opt ion s . 

It is e xp e r t i s e , riu we ve r , t h a t c on t i n ue s t o define 
the boundaries of the policy sector and locates the policy 
options within the three circles. Policy , research is usually 
generated because it is perceived as having a potential for 
contributing to the definition and assessment of possible 
substantive actions. It i:: with regard to the identii cation 
of substantive actions that knowledge and information are 
V Lew e d a s b e i n c[ i m p o r t ^: i n t , 

On the other hand, the right to participate as a 
docision-maker in^chooslncf which of the substantive actions 
will become policy rests much more heavily on actors having 
a vested interest in the outcome. Two kinds of vested 
interests appear to exist. One kind is associated with 
tangible costs and benefits such as how much profit a company 
will make from developing OCS oil and gas. The other is 
associated wi th- ins t i tu tiona 1 vested interest cpncerning 
who has the right to make the decisions. For instance, does 
the industry or the Department of Interior have the right 
to specify which techno loffv will be used or how fast oil 
can be producod from a well. 

When one" sets the policy community in the policy 
;irM-:r-(>r, tho actors distribute themselves amoncf^th^e circles 
depenctinq i.ipon whether tiioy ire there because of vested 
intcroiit or expertiru^. In g-^nereil, tliere are minimal policy 
Of.) t i CM1.-3 in the nuti-Mii,^ ^MrrH.-:^ where the s ul:)^; hnn t i VD actions 
ir : eP^irly ^.\i>.' r-'-n- >\ '-.n-^ art. Tiu^ onl\' ciioices 
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are t-tio.se associated with taking research and development 
actions aimed at bringing blue sky pn-'Oposals within the 
substantive state of the art. Present interest in fusion 
energy would fall in this category. Actors with traditional 
vested int^jreyts in costs and benefits aren't much interested 
in outer circle actions . 

The reverse is the case with the center circle policy 
choices where all the BUbstantive actions are within the 
state jf the ar t . The issues here are over who enjoys the 
benefits or suffers the costs and actors with only substantive 
expertise play a minor rnle . 

It is in the middle circle of the policy sector that 
both vested interest and expert is^-^play a minor role. In 
a rapidly changing technological society most real policy 
options exist in the middle circle. These options are by 
deEmition ones that involve interdependent political and 
substantive judgments and they generate most of the demand 
for the use of policy research. The policy researcher is 
most frecjuently used by those who have a major sLdke in 
policy oiitcomes but limited substantive knowledge. The 
most us€jful policy research appears to result when it reflects 
understandinq of both the substantive and th.e political issues 
but reflects no obvious vested interest. Such research acts 
as a filter to determine the practical choices. This research 
aims at finding a set of middle range possibilities between 
tl^jse who would prohibit all offshore development and those 
who would have unlimited or unregulated development. Next- 
most useful is research v/hich communicates understanding of 
the substantive issues. There is little work for researchers 
wiio understand on|v the political issues but who have no 4^ 
stake in the outclTme. 

F 

Let ine not^^ that the scheme I have just sketched is 
an af te r-- the fact creation^ but it represents in general 
terms the model of the policy system we perceived and the 
role of the policy researcher in it. I repeat, we started 
out with the objectiive of providing policy advice. One of 
the reasons for having bhe interdisciplinary research team 
was to allow rapid definition of both the policy sector 
the three circles or categories of substantive actions 7- 
and the poLicy community those who participate either 
because of expartise /:)r a stake in the policy outcomes. 
Interdisciplinary research is basic to the identification of 
policy ortions in 1 ranidly changing area of technology. 

'\ ■ 

- DCS SYSTEMS' 

Our fi.r/C: 'lisk in ^^he DCS stud\^ was to describe the 
two co-iDon^^^n t s ^h-:' TX^Li.cy system. For the offshore oil 

.md ras r.nr-/)r, v/- ic^Mti fLod the Lhren cateuories of subs tan- 
^ i ; ' i ■ : : i ■ r ' ) i. ; a b 1. :j , unc;o r t a i i"i , iiin n^j f'^M'i t i a 1 



technoloy ical actions. Starting with thosfe categories of 
technologies, we next identified the policy community that « 
linked to these technologies , 

In generai, the DCS oil and gas policy cominuni ty had 
at the time of this study the following actors: 

(1) In the Congress: the Senate and House 

Interior Committees , the Senate Commerce 
Committee, the House Science and Astro= 
nautics Committee, the Congressional 
Research Service, and the Office of 
Technology Assessment; 



(2) In the Executive Branch: the Department 
of the Interior, the Council on Environ-- 

] mental Quality , the Environmental Protection 

Agency, and the Department of Commerce; 

(3) In the petroleiom industry: the National 
Petroleum Council, the American Petroleum 
Institute , and the individual comp^anies ; 

(4) In the environmental interest cgroup categoi^y: 
the Natural Resources Defense Council, the 
Sierra Club, and the Environmental Defense 

F un d . 



Coriti^iU QUS Contact wit h the ^-ol icy Community 

^,o assure that our findings would be given consider- 
ation in\this policy community the minimum requirement was 
for us to communicate tha^ we had substantive knowledge and 
no vested interest in t[ie outcome. We did this by maintaining 
continuous contact with alJ of the above compo^iants of the 
pol LGv^communi ty . I v;ould note here that our lack of a 
otakp^n policy outcomes was regularly questioned. Being 
trcpfn Oklahoma, the environmentalists were generally suspicious 
thlb^ we were puppets of the industry. Being from a university, 
the i^q4ustxy generally suspected .that we had an^ ant i--industry-= 
environmental L-j t bi/iK, 1 

Our interaction with the poiicy community during the 
study had five components: 

(1) We appointed oversight committee with 

members ronresenting oach of the four maior 
oLenh*nts of th-^ no 1. Ley community plus two 
p]-^") foSFujr^^ . Incii'/idual members of this 
group repeatedly roviewed the papers we 
v/]"o!n. Additionally, we had the group 
(■'Hjcvthcu: for thr'^'-^ two-day review raossions 
■ u-in : r/-:^ il ! 'IvAitJ of the 5;tud\^ at an 
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early, middle, and final st^ge of the 
study. 



{2} .Secondly, we made extensive use of 

consultants from every sector of the 
policy community, 

(3) Third, we used repeated interviews with 
people from the whole range of the OCS 
oil and gas pol i cy commun i ty - 

(4) Fourth^ we sent out papers to anyone we 
could get to reafi them. 

(5) Fifth, we held a ^ne^week conference at 
a boys* school in the middle of Maine, 

^ Ab out 80 people attended from all points 
the policy community - 




The aWavB activities had two purposes. One was to 
get all the iylp we could in identifying policy options by 
gaining a thorough understanding both of the policy sector ^ 
and of the policy cominunity. The other was to alert and 
inform potential users of our study. Members of this policy 
community find few things more distasteful than advice by 
ambush. Stated differently, policy communities work by ^'^^ 
evolving consensus and they like nothing less than surprises* 

Our pattern of continuous contact had a major payoff 
we had not foreseen. To appredlate this point, I should note 
that no one on our research team knew anything about offshore 
oil operations in advance of the study. Some of our ihitial 
papers reflt2Cted a level of ignorance and shoddy quality 
that was embarrassing in the extreme. Most of us on the 
team were certain that airing such papers would ruin our 
reputations forever. As it turned out, showing our early 
work, warts and all, was a major factor in establishing our 
/crcdibili tv. At onu time or another, we misunderstood nearly 
I everything and were on every side of every issue* 

The effect of this evolution was to demonstrate that 
we did not start out with a predetermined position and build 
a case to support it. Further, the guality, the under^standing , 
and the hard data improved with each draft, and we began 
to build a reputation for having the capability to learn. 

The final draft of the study was submitted to twenty-* 
five pcuplcj tor review. We picked ton reviewers and the 
National Scio ^^a I'^ouncia ti on , which funded the study, selected 
fifteeti. Rei ..ewerK ranged from people with clear vested 
interests to a ca domic oxperts in specialized areas. The 
reviewH were distLncndy tavorable. Of the group, only one 
was ovorwhe lin i n(i lUMrativt^ and Ih was by a political 
. u; Um 1 L i- s . 



This favorablca set of reviews set in motion a kind 
of cumulative pattern of noise throughout the policy community. 
The rumor system was now building this up. One experienced 
bureaucrat tqld me, at this point, "You'vea got it made. 
It is now a part of the conventional wisdom of people involved 
in this area that yours is an important well-done policy 
study. Even those people who don't like it will not be 
able to write it off." He went on t 3 note that most people 
will never read it in total, rather they will only use those 
elements they have an interest in. 



Review and Distribution or" Re s Lilt s 

All of the preceding might have happened and the 
study would still have been filed and forgotten had it not 
been for two other factors. Most important was the fact that 
two days after the study was delivered to NSF on April 14, 
the President went on television and proposed the resource 
leasing on H^ie^^^DCS would be tripled. At the same time, he 
directed a one-^year study of OCS oil and gas operations by 
the Counci l on Envi rormien tal Quality (GEQ) . 

Another major factor was that a strategically placed 
civil servant had read tho stiudy and decided it warranted 
major attention as a starting point for "the presiden tially 
directed study which was to be carried out by CEQ. The 
first step in that study was a series of public hearings 
at six different locations .in the U.S. The announcement 
of the hearings desvignatcM our study as one of three back- 
ground documents. \ 

In preparation for those hearinqs we' were requested 
to prepare a onc-dav briefing to he held at the auditorium 
of the National Academy of Sciences. NSF agreed to purchase 
1,500 copies of the book which re:5sulted from the study for 
distribution to interested parties. 

In the study, we liad made 39 specific recommendations 
a n d the e wb r e the b a :- i s a r o un d wh i c h t he Wa s h i n q t o n b r i e f i n g 
was organi^^ed. Part the briefing format involved critiques 
by representatives j^r/ernment, industry, and environmental 

interest groups whf^ h^Kl ruj r)revlaus advisory role in the 
study. Fifteen hundred people were sent letters of invitation, 
S o me t wo h un d r e d s h o w e d u p , 

Every component -jf the LfMefinq made use of slides ^ 
and we i4ade every effort to make the briefing concise. A 
torribh/ dlPfLcnlt task for academics,! might-note. 

.in cori ] unc t ion v/ith t:hr- briefing, we held a press 
ennference v/hicli attr:ic:t^'d t:u.: major wire services as well 
an rhn'or-i! riici ic^r nub 1 i r-n t i r^ns . ' 
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Following the briefing, NSF provided us with support 
which allowed us to offer advice to anyone who was interested 
in the work or in usina us as advisors. We followed a policy 
of offering our assistcince to anyone who was interested at 
no cost and on short notice. 

Given the development of the Arab oil boycott and 
the associated emphasis on cDCS oil we were nearly^^ overwhelmed 
with requGSts- P^rt of the explanation for our role as 
policy advisers goes back to an early point in this paper. 
We ware perceived as being knowledgeable about OCS oil and 
gas operations, but more importantly we were seen as the 
only group with that kind of knowledge who did not have a 
stake in what happened. The central point is that there was 
almost no substantive eaxpertise outside the industry and the 
Department of Inter;ior, 

The other element that made us attractive was that 
our recomm.enda tions were specific. That is, the proposed 
discrete actions that could be implemented. .Both the executive 
agencies and the conqreBsional committees found specific 
policy op)tions that could be adopted immediately, that is, 
the recommenda tions provided courses of action that could 
be used to respond to the growing although very unspecific 
pressurem.^ for some kind of action. Portions of the recommen- 
dations appeared in six Senate bills and we were asked to 
comment: c^i v^irious other legislatively proposed options. 

Our policy advisory role has been prifnarily in the 
portion of the policy sector covered by the ^niddle circle 
where the substantive actions are uncertain*' We tried to 
focus our advice on the substantive actions but such advice 
always influencos the value choices. We fqund ourselves 
con t Lnuous l^^ re^ii stina pressures to adopt pd^itions resulting 
primarily from strong value biases. 

The general value positions in this policy system 
t'ofiij t^n vi- rohmentd i c^)ncerns acf^i nst energy concerns! Energy 
iHjcds Lm [.m;';3Sui""' ■ i:ha ffo\TMmmont rapidly to develop oil in 
waters that are much deeper than any in which we have present 
ei^xperience . Environmental needs call for minimizing poten- 
hially damaging accidents and therefore, call for a go-slow 
attitude on deep water operations. A conclusion by our group 
m either diroction would have been rapidly used by one of 
the contondinq interests, but we did not feel the evidence 
or our undG r s t and 1 ncf allowed us to come down on either side 
of the isnun. Ft is r.xt:remDly difficult to resist taking a 
posit", ion Ml this kind issue, 

hy L-:u. L , not intend to imply we refuse to ta]ce / 
n^.>ni ions, gnitr- nr. f-no contrary, taking specific positions 
in tn'--- ^nnnnn:- of on I. \ (r/ aclvine. Rather, what we feel is 
necnnmirv in tn nnnt'.n;!.. our ronutatiqn fc')r independence by 
■ i!::.-;; -'i-.-i'' >■■./■ r. 1^0 = 7^ v;- • Inivr; nn uncUunOnindinrr of Ijoth 

nnhnnmrn-' ind inn- iv.i 1 u-nn invoLvod. 



Five Element s in P o 1 i c y Analy-sis 

The preceding ocription identifies five elements 
which were important this effort at policy analysis and 
advice < 



First , the opportunity Lo act as a policy adviser rests 
on substantive knowledq . I believe this is a point which 
social scientists should ponder at some length* For me, it 
says that social scientists in uni vers ities are unlikely to 
play a major role as policy advisers unless they do more 
of their work in an interdisciplinary context. Although it 
may be possible for a single person to learn the substance 
of a policy sector, that is a most inefficient approach. 
The need is for institutional mechanisms in universities which 
make interdi sicplinary rese-^arch much easier. 



Second, policy analysis that is perceived *as being 
disinterested" has the maximum opportunity to inform the 
diverse members of a p^olicy comrnunity. This is a difficult 
point to convey and it^ requires continuous contact with 
potential users from, the start of the research. It is hard 
for those of us in the university to subject our early work 
to unsympathetic reviev;erS. Yet such a review process is 
central to conveying the lack of bias, 



Third, tim.inq is critical in determining the impact 
of policy analysis on policy-making. The lesson John Gaus 
tried to teach many years ago aboun the ecology of governinent 
is appropriate hero. 3/ Public policy is driven by a^complex 
interaction between the human and natural world. It is the 
re'^ult of a complex network I do not understaiid. 

I am conv^inced, howevex", that the impact of policy 
analysis on polib^z-makinq is heavily dependent on the movement 
of the ecology of the policy system. Chance is particularly 
important in determining timing. We did our best to select 
a well-timed focus for our study. The key in insuring its 
use, however, was an Arab oil boycott. There was no way of 
knowing that in advanco. 



Fo ur :: h , the policy advisr^r'^: role in policy-making 
is directly correlated to liis ready availability to the 
policy comniunity. Being ready to ro:rJpond on call is painful,' 
but polinv decisions do not afjpear to wait on the availability 
oL the adviser. We repoatedLV found ourselves on oveLiiiqht 
call. 

Fxjf^th, sf -'cific: :-)rr)noHals tor action enhance the 
pr'-.ij.-ihd 1 ity ' t ha no] icy jihi 1 vs i. ,: v;ii.l bo unod , Lindblom's 



description of policy-making seems to correctly describe 
the decision-making process, 4/ Most decisions are made in 
response to the heat of the moment and advice which proposes 
discrete and specific options that are responsive to both 
tangible and political considerations is desired. General- 
izations , which must be translated into specifics by 
decision-makers , appear to get lost . Similarly , although 
I know it runs counter to conventional wisdom^ we have found 
specif iG—re^ommandations better than cost-benefiting options . 
In practice if the cost-benefiting is well done it almost 
always turns out to involve recommendations anyway. 



PART II 



REQUIREMENTS FOR POLICY RESEARCH 
IN THE UNIVERSITY 



The view that interdisciplinary rasearch teams are 
needed ho adapt science to social problems reflects a 
growing h^^lief that in a technological society the social 
and physical systems are inseparable. Although at one level 
the belief in an interdependent social-physical system is 
now part of the conventional wisdom; at another level our 
thinking, many of our organizations, and most of our knowledge 
reflects a quite different wisdom. That is^ a x^ed-.ictionist 
wisdom. The university represents reductionism in its 
finest organizational form. University organization has 
responded to very compelling conditions. They are that we 
have only been able to understand by dividing' the wox^ld 
into parts. 

Thn rnductionist approach which dominates the univer-- 
I ty al so 'las been the norm in understanding and in managing 
U.S. society. In practice', U.S. society rests on a Constitu= 
tion which resquires managing by dividing power'. For instance, 
our society has found it useful to separate church and state ^ 
government and buslnoss, and so on. Even at specific policy 
levels division has uuon our pattern. We have^ for example^ 
managed energy on a fuel = by=-f uel basis, vit-^wing each fuel 
as if it were a sn 1 f ^con tained sy^em. In nearly every area 
o f s o c i e t y t li i s \ ) ^^t 1 1 .i r \ "i o f m a n a q m e n t a p pears to work less 
and loss wo L 1 , Because of the recent perception of scarcity 
In energy nree, there is an immediate need to understand 

and rnanage :il 1 onorgy resources together. The problems of 
drjvolopiiig iMi'^Tgv uulicv as opposed to oil policy are difficult:. 

Our earad i -:r r; o r quiding such syn the ti ■ managemen t 
ar„' v^^'ry I irnLt-^d. 'iMu'^r-' La no theriry from v;hiv a we can 

Ci>-"iiuas : -.■/n- 1 1- 1. n'.a.u i- > \ .. 



Subs titu tin g mi: nation For "lethodology and Thaory 



The way in which w^i ' ve orqanized our Science and Public 
Policy Program is a refl^^ction of the fact that tharGfls no 
theoretical basis upon which one can build or develop 'this y 
kind of interdisciplinary research. It would be a lot easiep^ 
if there were some paradigm which wdrked, but the problem *fs, 
frtDm our point of view^ even mo^e difficult. There's not a 
paradigm. There's not a theoretical base, and there's not 
really an appropriate methodology. 

There are a lot of methodologies around and people who 
try to do this kind of reseciirch, including ourselves/ regularly 
try to find some methodology which will give some meaning to 
the work that's being done. In fact, however, we've just not 
neon very sucCGSsful in finding methodologies that work. 

Now, I want to offer some comments on that because it 
really irs central to our own experience and certainly my own 
impressions. There is in the university, bat I think in all 
of the other organizat lono that are involved in trying to do 
this kind of v/nrk, a conpcO l mg belief that if we just 
work hard einiough at le wo can ultim.ately understand the 
interactions between scioni:e and technology. Most people feel 
that we can ultimately dff. vr-iop a theory that will allow us 
to understand those interdictions, and in the absence of that 
thepry there is this tendency to try to substitute method^ 
Dlogies, one or another form of c^,' :^t benefits .analysis , use 
of delphi simulation, ninrielLing anrl so on. If you do the work 
as we try self-consciously to, that is do it with the aim of 
influencinq or informinq or having some dmpact on public 
policy, tii'^'^sc me thodo Iqc.p^^ r; dofi't work out very. well. 

Now, that [)ruKsure to be iikO' a discipline in the 
university is very toujh to resist. It is reinforced by the ; 
fact that most of the - o^'oral agencies are pouulated by 
fjcopin who y;hare the sau'C kind of tendency. The [jf-^ssure 
at the [jresere. • r. i nu' , [. ti.ink, is very clearly in the direction 
of proposing to study science- socie ty interactions, using 
again one or anot:-"-e~ of these methodologies. 

i'he vunv frnni the federal agencies position is two- 
told, 'ne Li^ this tendencv Lo want the structure and the 
order the understand i nn rhat comes from a paradiam or a 

methou [V . But, there's another and more doubtful oressure 
and thaL is tlint f edcMral i joncies find interdisciplinary 
studies to he ,1 lt)t snf.M' Lr thr^ ' start with a paradigm - = 
it tla^ aarMiey can know i:] /idvance thai the study Ls not 
g^Hiu; t.t) f ■^]\[, "anvt.hiai Lnai will b^; uncomfor tab Lo . And, 

^ ill edit s.r/ iA\ it (^cn^ee" : .a'- * s rui rc' for usinq methodologies 

i-U nn MZ-ae-: 1 f 1 - : ; , e;d i 'hi!i;: i :i '"jid"i-r ri)i\cuivcli o reran i z a t ions , 
is :iin.:h I :u- s.imU'. 
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Nuw, what we've donei is to say we can't find any of 
those methodoloqies that work and about all one can do in 
interdi H c i p 1 i n a r y b 1 1 1 d i. b s ei i m e d at i n f o r ni .1 n q p u b 1 .1 c p o 1 i c y 
is to org anize groups of peopre from diffaront disciplines 
or project groups or bask force groups. The organizing mode 
really is the problem definition. And you can define it 
in our case we usually try to structure the investigation 
around some particular technology, tryincj to examines the 
impacts of that t e c h n o 1 o g y o n so c i e t y . 13 u t , the o n 1 y t h i n g 
that holds our st_.dy together usually is the hardware around 
which we are building the study. Subconsciously we've taken 
the view that what you have to do is substitute organization 
and procedures for wiiat. would bo better done with an adequate 
me t ho do 1 o g y o r bo dy o f t h e o r y . 

Wlr^ do have a limited reservoir; of empirical experience 
in manajin-j complex systems' in such high technology sectors 
as dofense and space. Although that experience is only 
marginally ipplicable, it is the best we have. Many argue 
that experience with systems management in high technology 
areas provides little guidnnco in the contemporary period 
rjecause.iour present probiemi have a much larger social 
co:"oonent relative ^terO^the technolocrical component. Those 
who ;aake this arciunient cpnclude that the organizational and 
managemeat pa t terns- u:-w'd successfully app^y science to 
space and defense problem^ will not work in the new domastic ■ 
problem areas, . ■ V 

Recogni;^ i rur . tHese. differences many of us believe, 
none theless that we must attempt to apply science to 
society- B problems and that we have no choice but to attempt 
to evolve arrangement-^: ' vcm known organizational and manage=^ 
;:w;!nL^ approach^.:. Wo arrive at this pu.^ition not because of 
tne drHHons tra tuu succ^:.^ss of these approaches in domestic 
problem areas, but because of a lack of alternatives. The 
ability to rot on 1 v 1 I :ik pt.!opLe with diverse specialities 
^-^^g^ ^ 'h* ^: , hiut .-t. . i' .;;.k science^ cfovernment/ and industry 
S' " Mils ^'y-:\-^:A j , I ! [ t ,v= ■ \ iji' tc) ^rosolvo our domestic problems. 

t'he riUL-ci is to .iU.lld organizational arrangements which 
molirJ-: th ,: ' div^e-se ILriPTages. Rut these new organizational 
,ii r r ang^ Miit'M . n'i.:;l P.; s^ ■ 1 f ^consciously senrntive to what we 
know L i iJ^■ ch'.iru -U ■ ' r i patterns of human behavior. Behavior 

ciiat is nonratioruj i , : lo r t- : : i.g h ted , a. 1 self-interested, 
l/hijn view-d In itr. !!V-)ur, cur social ff..M_a, human behavioi; is 
rocui-.vi more nr\ : ■ . ■ m i : ; ."■"num ' tude or conflicting fears 
' ii Hi i.; iiti I'x-: iHjiA I i. l.va c[oa [ s . f'uch i)ehavior is 

ki- .m;.ii ^ ;r pt.)l [ 
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political issues i in practice, our constituencies will 
* give us no choice-^they will^and are,dem^ding that we play 
ja role. Ideals and action are too closely linked in the 
technological society for anything else to happen. 

1 believe that doing research that has short= to 
mid-term' use is both a responsibility of and a value to 
the imiversity. To produce applied interdisciplinary 
research, however, requires that universities create new 
organisational arrangments. In this case, the need if to 
create organizations in advance of a supporting knowledge 
'Structure such as^the traditional departments have. 

Both the value system and present organizational 
struature of universiti^ make this difficult. As those 
w|io have tried to devel^ them can describe in detail, 
natural rejection mechanisms are triggered in universities 
when ^ such interdisciplinary problem--orisnted organizations 
are created. Strong support from rfn administration , lots 
of money, and a strong leader may serve as an immunosuppres- 
sent, but a history of ^such organizational efforts would have 
to be entitled, "A History of Failure," The reasons for 
failure are well known, basic, disciplfnary research has 
the highest ^nd provides the biggest rewards. This status 
position is regularly reinforced ^with the political argument 
that doing research on socnial problems will anger supporters 
of . the university and decrease support- for basic research. 
I have never seen anything other than anecdotal evidence 
to support this vid^ and I'm not convinced. At least,, as 
much anecdotal evidence exists in support of the opposite 
view, ^ 

The major systemic reason for university rejection of 
problem^solving research results from the fact that knowledge 
is organized into rintelleatual structures we .call disciplines , 
and those structures provide the rationale for departments. 
Only discipline--baBed departments have a continuing capability 
^to provide .such organizational rewards as tenure and promotion 
The rationale is ^that qply the disciplines provide a depend- 
able basis for judging the quality of individual performance. 
The assumption is that disciplines have what Kuhn calls 
paradigms which provide a standard of quality. By comparison, 
interdisciplinary work presumably has no obvious standards 
of quality. This results in interdisciplinary problem^ 
orier^ted work attracting wiak sisters and charlatans like 
sugar attracts ants because tKey hope to gain organizational 
rf2wards without having to meet difficult standards. 

Faculty members presently get involved in inter- 
disciplinary activities for one. of three reasons. In the ^ 
first and mos^ exciting case they do so^ because they find that 
their- discipline^hat^ become an .in.tellectual straight j acket 
'flocking their research and intellectual development. Numbers 
peopled with an intellectual interest in the environment 



hava found this to be so, A modified ^version of this case 
is tjie young researcher who is driven by some social ^onrniit- 
ment which carinot be satisfied within his^ discipline * The 
second case is the naive researcher who either doesn't under^ 
stanH the reward system of the universityf or thinks he is 
good enough to ,beat it. He is a sad case because he tegularly 
loses. The third and most frequent case, especially relevant 
at the present time^ so my administrators tell me, is the 
researcher who will work on interdisciplinary problem-oriented 
research since he or she can't €ind a "cregular" job. 

From the poin^ of view of the applied research organ- 
ization in the university this is a shakey manpower base 
to build on. Assuuning that high-quality people enhance the 
chances of applying science to society's problems, an 
organization with that purpose in the university should be 
able to hire such peopde. 

Creating an Interdisciplinary Research Team 

But, having good people does not insure the capability 
of producing high quality applied research in the ^jDsence.of 
theory or methodology. That requires creating a ^l^^uctive 
research team out of the disciplinary apples and oranges. 
Creating and sustaining such a research t6am requires, at 
a bare minimum, the following institutional leversi (l)-a 
flexible, hard budget, (2) the edacity to reward with tenure 
and academic rank, (3) appropriate physical facilities, and 
(4) continuing symbolic strokes from the university adminis^ 
trators that is, public statements by the president that 
he loves you and that you are doing gr^at things. (Please 
fiote I have explicitly rejected the notion that interdiscip-- 
linaty research can be deriv^ from some methodology, ) 

The hard money budget is at least as hecessary for 
symbolic reasons as for more tangible reasons that is, , 
it projects the image of an organization that ds going to 
have to be lived with on a long-term basis. By being flexible 
the budget gives the interdisciplinary research uni^ in the 
university an ability to provide long-terM patronage jto the 
departments. One has to be able to, juggle hard and sbft 
money on a continuing basis to survive in a fluid pdlitifCal 
environment. ^ ^ 

The ability to grant tenure and academic rank is 
perhaps the most important single organi z.ational lever. It 
signifies" that mission--or iented interdisciplinary^ research 
i^ legitimate. This is a complex area, however^ since ■ 
te^re in an interdisciplinary unit puts the inaividual in 
instsitutional isolation — that is, it "^^s not meaningful 
to people in other universities. The ideal arrangement 
would pe joint appointments with disciplinary departments^ ^' 
where /the interdisciplinary unit would be able to give tenure 



and rank^in the faculty m©nabers' disciplinary department • 
NaadlesE to say that is hard to sell^ and an intermediary 
position is the more widely used joint appointment which 
involves rtegotiation and ad hoc arrangements for each 
individual. This is a cumbersome and insecure situation 
for the individual involved* In this situation the inter^ 
disciplinary unit gains some negotiating leverage if it 
has the capacity to grant tenure on its own. 

The need for an appropriate set of physical facilities 
can be viewed as a tactical as opposed to a strategic instru- 
ment. Yet one can have all the needed capabilities to reward 
and if the appropriate physical facilities do not exist the 
other capabilities will go for nought. I hope I have empha- 
sized that research aimed at applying science to complementary 
problems in the university setting requires substituting 
organizational arrangements for what would be more easily 
done* by an adequate theory. In simple terms, the extreme 
difficulty is the creation of a team product when the'^eam 
includes an engineer^ a physicist^ a biologist, a lawyer ^ 
a political scientist^ and a philosopher. A, physical setting 
that forces interaction among representatives of foreign^ 
nations (e,g,, engineers and sociologists) each with its 
own unique conceptual system, culture, and language are 
essential. In practice the research we are talking of is 
committee research, and in the end it requires the ability' 
to obtain consensus from interdisciplinary teams, ^ Only 
continuous organized and chance interaction will provide that. 

Finally, during any intitial period, organizations 
such as I have been discussing need all the reassurance they 
caA get. Recognize that the people who are involved in such 
activities are more aware than any of their polkticafe^out= 
side critics that they don't know what they are dping. If 
^Hey are the normal ^ — less than genius scientists who have 
been programmed to pursue normally productive boK=filling 
researclj^areers they will be plagued by continuous self- 
doubt, ^ Doubt which their interdisciplinary organizational 
sithation will probably require that they repress. Therefore # 
the public statements of support by a university president ^ 
or provost are important elements of reassurance for the 
people involved in interdisciplinary res ear ci^ Further , 
such statements help' hold potential adversaries^ within the 
"university at bay long enough to give the organization a 
chance . 

These four elements of support give some small chance 
that a university group may produce potentially useful 
research aime_^at helping resolve social problems. It ±s 
of course, ^'art of the conventional wisdom that most research, 
aimed at applYing science to social problems never gets 
figther than being printed and filed. Organizations 
(whether; in universities or elsewhere) which attempt to 
'apply social needs ^ must recognize that their activities 
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fall into three |fhases* The first phase involves continuing 
contacts with those who have a vested interest in the 
problem area and may therefore be able to use the researph. 
As noted in^ the first part of this paper, early contact is 
necessary for two reasons i (1) the perception of the problem 
by vested interests is central to designing any effort to 
apply science to the problem; and (2) even were these percep- 
tions known, the research team must start early in establishin 
credibility wijh the interested parties. Prof essional^\in 
any problem area will be particularly skeptical and predis- 
posed to reject work done by a group of university researchers 
unless early" and continuing efforts are made to seek the 
professionals' advice and keep them informed of what is going 
on. Nothing appears to contribute to the credibility of 
such .research more than letting both the vested interests 
and professionals see every fumbling and stumbling move in 
the research effort, t Minimaily,^ it serves to convince 
potential users ^that the research team did not start out 
with a set of biases that it then collected evidence to 
support. It did not develop a brief. 

Phase II is^ of course, the research phase, which 
has been the predominant focus of my presentation. 

Phase III is the utilization phase and is intimately 
linked to Phase I. With few exceptions, utilization d% the 
^research requires self-conscious and continuing efforts to 
communicate with the potential users* . This is, in fact, a 
time-consuming and expensive activity. It means the applied 
research organization must have people who are available and 
oh call at the moment when the problem is being addressed 
by society. It also means the investment of considerable 
effort in developing efficient and useful lay presentations — 
something most academics find very uncongenial. 

I believe I have described an organization that is 
not very compatible with the present structure of the 
university. Few such organizations will exist without self- 
conscious government intervention'*. 

Require ments for Organizational Change 

Numerous university administrators indicate a desire 
to create such problem-oriented' organizations^^ however, they 
have little capacity to rebrganize within their institutions. 
The only practical option has been to create' new organizations 

which is what I'm" calling for. New organizations are 
not^^M ve^y real option, however, in an era of tight money ^ 
where>tfniversities are still struggling with the financing 
of a^anizatibns creatfd in response to past project- grants 
which have now dried up. 
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At the present time^ government research support for 
applying science to society's problems appears^ to eiicit the 
worst results. .First, institutional support has been 
explicitly ruled out. Only project support is availablel ' 
and there are no obvious mechanisms which regularly provide 
support for planning interdisciplinary research. In estab- 
lished disciplines^ research progresses incrementally and 
builds on the past, ^ Interdisciplinary research involves 
starting from zero* Quality interdisciplinary research 
requires expensive .planning and a high start-^up cost in 
assembling a reseafich team. Failure to provide support for 
such planning increases the chances of failure. 

In the absence of such support, but with both grQwing 
faculty interest and declining support f 03^ traditional 
research, there is a scramble in universities to put together 
ad hoc research groups that meet the minimal requirements 
of the funding agencies. These ad hoc groups /Seldom ^have 
the characteristics necessary for success. They have neither 
the rewards nor the sanctions necessary to insure cooperation 
among people from diverse disciplines. Without such levers 
the likelihood of producing useful quality work on time is 
very low. Such jerry-built efforts in universities have the 
dual disadvantage of not meeting the government's needs while 
creating stresses and problems for the university. 

In summary, if the Federal Government wants science 
applied to the changed social problems of our soaiety it 
will have to come to grips with the need for appropriate 
organizations. In universities these organizations can only 
hope to succeed if they have stable continuing institutional 
support. In practice the requirement is for some organiza- 
tional system analogous to tho land grant system. ■ 

. Apparently, the conventional wisdom in Washington 
has ruled out institutional support because once committed ' 
such support regularly bepomes nondiscretionary . Project 
grants by comparlAq^n ,l^avt^ very attractive self-destructing 
characteristics. 'They relieve government of th^ burden of 
proof, and the as^ciated political pain of withdrawing 
support- One can only sympathize with such instincts in 
an increasinqly i,rii lexibie bureaucratic society. 

Nonetheless, government must addjtess the trade-off 
squarely. The point may bo most quickly identified by 
recognizing a distinctive theme of recent administrations. 
It is, 'that high-quality performance in the public sector 
requires appropriate organisational arrangements. Major ' . 
efforts have been devested to institutional reorganization 
based on ^tlHo belief that organizations must be designed to 
achieve specific objectii' 

\. 

Only with innt i tutiona 1 support can universities 
.create orqan 1 za 1 1 c^ns Ccifjcihlo of applying science to social 



problems. Without such organizations, universities will make 
only limited contributions. 

In practice, the choice between institutional and 
projept support is no^t as stark as it may appear,} First, 
universitieB will, for pork barrel reasons if no /Others, 
cojitinue to^^ receive federal R a D support. Under project 
igrants, we(can expect a pattern of continuous disapj^ointmewt 
on both sides. Second, the danger of government interference 
that many university people see in a government proqtai^ 
aimed at building new organizations within universi^^ag , 
misunderstands both the past and the present. Universities 
l^uld be far better served if a clear choice as to whether 
*is research should be done were framed for them* 

V 

A Networ]^ of University Research Organisations 

Specifically, Congress' should establish a program 
which ^ould create at least one major problem-oriented inter- 
disciplinary research unit in a university in every one of 
the 50 states* The program should have guidelines requiring 
proposals from interested universities which indicate their 
problem focus and internal organizational pattern. VFaculty 
in these units should be insured all the prerequisites given 
to people in tr^itional departments. 

Such a network of university research organizations 
would provide a professional career system for people doing 
problem-oriented rasearch* ^ne can reasonably expect that 
over time the system would assume the same characteristics 
of arteriosclerosis that affect other systems. This is 
a^ost that will have to be assumed if universities are to 
apply science to social problems* 

However, certain actions can be taken to protect 
against early hardening of the arteries. The new university 
organizations should have certain general characteristics* 
Their faculty should be organized in task force, or project 
teams. Certain program foci, such as energy may warrant 
a relatively longer-term organizational arrangement. However, 
no component of the research organization should be allowed 
to exist for mo^e thnn five years. Only a positive decision 
to recreate it would see a program last longer. The objective 
is to make sure that the specifip research components or task 
forces are continually reconstituted around contemporary 
p rob 1 ems . \ 

These organi zatidns would clearly be more dependent 
on organizational managers than is tx^ue throughout the rest 
of the university. Although the new organizations would 
have tenured faculty, their directors would have rasponsibili t 
for moving people among resGarch pro j ects • 
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The orgmni nation should provide a home for inter- 
disciplinary projects generated by faculty both from within 
and outside the organization. Therefore ^ research would 
be organized ^Jbund both specifi6 projects and slightly 
more permanent programs. 

The overall research organiiation should be reviewed 
and critiqued every five years by an outside review team 
with am equal number of members selected by each of three 
groupsi the faculty of the' research organization^ the 
university administration^ and the federal funding agency* 
The criteria should be the quality and utility of the 
resaarch» 

Although it is notr at present, a mBjor motive for 
establishing interdisciplinary research organizations^ they 
should have a stimulating affect on the university. The 
research carried out should be immediately transferred into 
the undergraduate curriculum^ in the form of elective courses 
available to students across the university, Theee courses 
should be taught by the teams that have carried out the 
research. This pattern overcomes the organizational^ languagef 
and most importantly the lack of research base which reguiariy 
kills interdisciplinary problem-oriented courses. The 
absolute maximum number of times any one of these courses 
should be offered would be four times over a two-year period. 
Like the research teams they should not be allowed to become 
a part of the continuing curriculum. 

The legislation I propose for establishing a national 
system of university-based organizations for the purpose of 
applying science to society's problems should authorize a 
first year expenditure of $100 million. 



SUMMARY 

In summary, I would note that federal agencies are 
major contributors to the difficulties associated with doing 
interdisciplinary problem-oriented research. In the Washington 
agency context ithere is a profession of need for interdiscip- 
linary research, but an unwillingness to run the risks that 
are inherently involved. The reasons are understandable^ 
since without a guiding paradigm^ policy=oriented research 
can easily become little more than unsubstantiated special 
pleading. The agency response to the fear is to substitute 
methodology for the missing theory or paradigmi Repeatedly 
the agencies escape to such methodologies as cOst=risk-benef it 
analysis or delphi or one of ten thousajid types of modeling. 
The normal pa rn is to monitize all the variables and 
grind them int^ a predetermined model. This allows the 
values to be hidden one level below the surface./ It also 
insures that a reasonable estimate of the result can be had 
before the research is undertaken- 



In the absence of t^e substance pr^vid-ed by theory , 
it is politically useful to have at least the form provided 
by a predetermined methodology. While this approach is 
understandable^ it has the effect of a straight jacket on * 
eKperiments with efforts to apply science to social^ probro 



ms , 
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COMMENTARY 



" Joel Snow 

^ National Science **Foundation 

One of the points that was made last night was that a 
problem with interdisciplinary problem-oriented raeearch is 
that it is team research and it is thus sometimes very hard 
tcu get that thing that is most important to mar^ scholars — 
, and that's called gredit. Don's group has gotten a lot of 
credit for its fine work. This belies the fihal line of the 
quatrain from Omar Khyamm in which C^ar the Tentmaker says 
he'll take the cash but let the credit go. In\the field of 
technology asses sm^nt^ Kash has gotten credit fbr some truly 
outstanding qontributions , j 

I've pulled out from the summary of Don's paper, the 
five characteristics that he identifies; that I would say 
could be called the ones that are essential for an effective 
technology policy-research activity. Here I want to make a 
little intervention in language, A lot of people talk about 
science policy, A lot of people talk about" science and tech 
nology policy. Some people talk about technology assessment 
One of the pollution problem^ we have in this field is 
semantic pollution. We see it i|i almost every commentary — 
a lot of confusion about terms. 

Chris Wright tried in his paper to straighten all 
that out. I notice, although Chris did a pretty good job 
of delineating those things, there hasn't been an over- 
whelming adoption of his set of categories* I think what 
Don has been doing has been called technology assessment. 
Even though an old friend of mine^ in Washington really 
coined the term technology mssessment^ it may be now time 
to bury it sincor it is used in so many different ways. I 
think it's technology policy we're really talking about. 
This is an exceedingry important activity and there are 
some key characteristics which Don brings out in the written 
text that 1*11 just briefly reiterate, " • 

The first is that you've got to have ^ubstant^e 
knowledge to bring to the problem/ this is self-evident and 
essential * j 

The second is that you need to have a disinterested 
position in order to have credibility in the various 
cominuni tips that you're working with. 

The third is that timing is" crucial. That can't be 
overemphasised enough. Don's an tischolarly remark that he" 
would trade quality for timeliness is exceedingly important 
because getting a 100% correct answer five days after^ the 
decision has been made is worthiness. You have to bring the 
best information to bear on the circumstance when tha^ inform- 
ation is needed, and sqmetimcs it is needed at several check 
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points along the way. As Don's detailed paper and as the 
other work that he has done on this have. indicated^ the 
whole process of outer continental shelf leasing on which 
that first study of his was focused, had a lengthy sequence 
of places for research finings to be involved — the Council 
on Environmental Quality^ the industry^ congressional 
committees, and so forth — and timeliness in such a process 
is crucial* In fact, if that study had been funded a year 
later or a year earlier, I think we could hypothesize that 
the use" of the ^ce^earch, and its impact^ would have been 
very much different. 

The fourth point is that there needs to be a ready 
availability of the project group to inform and advise the • 
people that are interested in the results. ^' - 

Don's final pointy that I think I take issue with a 
little bit, is the matter of providing recommendations or 
specific concrete proposals # Specific cWicrete proposals 
are great, if in fact they fall out in a lairly straight- 
forward sense from the analysis. In the OCS case^ they 
really do fall out. They hit you in the face when you work 
through the problem, and it is evident to anyone what some 
of the obvious proposals are. 

In another case that Don's group has |/orked on, which 
involved a comparative analysis of fossil energy sources, 
providing recommendations is a little more problematical. 
There are quite a nund^r of other situations that I'm familiar 
with in which if you f^ced yourself to come up with specific 
recormnenda tions and ma^!^ that a sine qua non of the process 
you could force yourself into premature" judgment . 

' N^One should let the punishment fit the crime and provide 
recomi|i0ndations or cost-benefit alternatives, options or 
whatever, depending upon what fits the situation. Sometimes, 
however, cost-benefit analysis is the last refuge of the 
bureaucratic coward, for whom the obvious steps to be taken 
are uncomfortable or ujipalatable , or are used to justify an 
action when only part^bf the jelevant data are considered. 



THE COMPARATIVE ADVANTAGE OF THE UNIVERSITY 

Let me turn to a derived set of comments from Don's 
five major points. Those have to do with the comparative ^ 
advahtage of the university in policy-or iented research* In 
^several remarks I've made earlier in this meeting I've seemed 
to imply that if it is so hard to get interdisciplinary groups 
going on things that are new to scientists in universities, 
then why bother? Why not let the commercial research 
organizations SRI, Batelle, RTI and so forth, do the jo^ 
They have competent professional staffs. They're accustomed to 



respond to RPP's and to go through the rest of the contract 
ledgerdamain. Much could be said for that* Those institu- 
tions have a very important contribution to make and ort a 
lot of types of iarga-scale planning studies you've got to . 
have their high-intensity capability — the ability to really 
produce a product fast. At the same time, there is an old 
spying in government that "if you want it bad you'll get 
it bad." That is often proven out by some of the forced 
draft studies done by the contract research firms. 

I think the comparative advantage of the university 
group relates directly to the central points Don made. 
First of ^11 in a wiiversity you have a reasonable assurance 
of being able to assemble a group with high scientific and 
technical capabilitv. with some of the other organizations 
the people who actallly do the work may be very different 
from the people who sold you the job. Without naming any 
names, it just sometimes happens, and I think everyone in 
the research funding community knows, that the very impressive 
group of people at the site visit turn out to also be conunitted 
to seven other projects. The high scientific and technical 
capability in universities and their network of contacts in 
the science conmiunity is valuable. 

The next item is detachment from politiciiation. It 
might seem a strange thing if you think back to 8 to 10 years 
ago when universities were hotbeds of trouble, but we still 
think of the university as detached from politiciaation. In 
analyzing socio-technical questions, universities are a lot 
more detached than are the companies that have a major stake 
in getting further business studying the same questions . 
People in universities, more ^than people who have conmitted 
themselves to other types of careers, have somewhat of a 
propensity to tell the truth. Or to put it differently, the 
academic intellectual community exerts some powerful sanctions ^ 
against people who don't tell the truth and demonstratively 
don't tell the truth, , ^ 

One of the very worst things in any kind of technology 
policy^analysis is incorrect information , whether you call it 
lies or whether you call it mistakes. The existence in the 
university of that set of severe internal penalties for a 
falsification provides a very important element of quality 
control that aids the credibility of a process. The indepen^ 
dence and integrity of the academic setting is thus an 
essential strength, ' 

The last point I'll mention is the ability in the 
university to involve young people. The younger, less jaded, 
less tired people who have not previously really had a 
position on the subject can provide valuable insight. They 
generally have not been involved in DCS oil or oil shale, 
or uranium availability or whatever. These are that wonderful 
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breed of individual whom^ tMnk of as those bardght young 
graduate students. When wa*^ spent a few years in the 
federal bureaucracy we sometime's wonder how we could get 
some bright young graduate students in our organization so 
that we don't all dry up and blow away intellectually. 1 
don't know what the situation is with graduate students in 
Don's program, but I know if I were doing his job I would 
vfery much want to have a lot of students involved. Not 
just graduate students, undergraduate students as well. 
People who read what you write and scratch their head 
because they are just getting educated and they are learning 
that they have to ask the teacher questions. They say, 
"Well/ why did you say that?" When really why you said. * 
that was that maybe you cpuldn't think of anything else \^ 
to say and didn't think thf question through very well, 

I think among the advantages to the university, again 

for that matter to the researchers, are the experience of * 
involvement in an. important public problem and the contact^ 

and interaction with larger publics than academics usuallji, 

come across such as the National Resources Defense Council, 

the Sierra Club, tak oil companies, and state amd local 
government, 5 



THE NEED FOR CONCISE RESULTS 

There are difficulties in providing a full, scholarly 
analysis of a problem ---- and in getting decision=makers to 
read that analysis, Don made a comment about the need to make 
.recommendations. It is importanuv to^^ecognize that you are 
dealing with a group of people whoMfav^ time only to read 
10 pages, not 30 0, The reconmtendations in a study can provide 
a concrete example of what the runout of the analysis is and 
t one way of dealing with it that, busy people can focus on. 

That is an awfully good thing to do. It may be that 
if the sponsor is scared of reality then in the fonnal report 
you may have all these nice alternatives and options and 
Cost benefits and so forth, but in your pocket you have 
another sheet of paper that lists the recomnendation^s , You 
then whisper in the decision-maker's ear and say^ "Say, you 
know there are some recommendations if you want to look at 
/them yourself privately,'' Then he can take the piece of paper 
\and he can go to the men's room where there are no microphones 
or anything and he can sit and read them and find out what 
the r^al recommendations are. 

You know, people often don't have time to read ten 
pages and this is one of the most severe problems of govern- 
ment today, . When Don said ten pages, Vaughn Blankenship, who 
has worked in 0MB, leaned over and said, most people will 
only read three pages. Well, that's wrong 1 They'll only 
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OTite three pages* They'll only read one pagei^ When I ' 
first went to work for Guy Stevea doing planning and budgeting 
and mo forth, one of the things he told me was that he didn't 
want to see any reports coming into his office that didn't 
have a one page cpver sheet that told him everything that 
was important in the report because he would never have time 
to read the, full report. And, in two years there has been 
one change* He wants it in half a page. So, there is a 
lesson there of some kir^, since Dr, Stever is a highly 
responsible and conscientious official* .But he just doesn't 
have time. 



PROGRAMMATIC SUPPORT 

• My last comment is about institutional support for 
policy-relevant research, I don't know whether it is the 
words or whether it is the concept ^ but institutional support 
expreB%ed as such is never going to get anyplace. It's never 
going to get any place because it connotes support for a 
whole set of activities that have really nothing to do 
immediately with getting the particular type of job done 
that the sponsor is interested in at the moment* Institu^ 
tional support, for better or for worse, connotes to most 
people a support of an institution as a whole. It died in 
the National Science FoUFidation years ago when it appeared 
that institutions generally were turning out many more Ph,D 
scientists than were needed. By pumping money generally 
into university growth we appeared to be eKacerbating what 
was already perceived to a problem* It would be, pretty 
crazy in fact^to have one hand stimulating the production of 
Ph.DJs and another hand setting up sppcial programs' to find 
jobs for excess Ph,ate. ' 

On the other hand, I think the essence of the points 
of the need for continuity, of the need for stability, of the 
need for a degree of insulation from the short term pressures 
of pernicious grantsmanship , are well taken* How can these 
goals be achieved? What i' think ife needed, .perhaps, could 
be called programmatic support* This would be support for 
a problem-oriented program that has a theme or series of 
unifying themes and has a relative'ly long time perspective. 
This would be designed to build and maintain a capability 
for problem-oriented research around a series of genera^l 
topics, and it is the capability rather than the institution 
building that is^ essential . That, I think, is the target, 
and such support could provide the ' continuity and stability 
needed while continuing the discipline of a relationship 'with 
a programmatic and demanding sponsor. 



* * * 
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■ . , DISCUSSION ^' ... 

^ Don E. Kash- I've tried to overstate my case for 
empHasis. l chose, for instance, institutional support be- 
cause I know it causes everyone in the system to go "aaahhh," 
But, ^basically, what I'm talkinq about is support for or-- 
ganizations that dp this kind of research, ' . 

Now, if I come to the question of methodology^ I 
don't mean to suggest that any one oT the numerous method- 
ologies doesn't have some value ^ What I have founds however, 
in dealing with gracing and contracting agencies is that 
at any point in time there is . a prdgram manager who is 
addicted to^ something called cost-risk^benef it analysis* 
And/ the RFP is probably written in thosfe terms. If it is 
not written in those' terms the information discmssion will ^ 
be in thase terms* Although I know some examples of what 
people call cost^risk^benef i t analysis, I am still not sure 
what it is. ^ r 

.The second point I want to make applies particularly 
to the area of technoioqy assessment. The National Science 
Foundation went through a phase when this buzz word came in, 
and they put their money into developing a methodology for 
i€. That phase was eliminated when, after spending^ some *" 
substantial amount of money .for developing technology assess'- 
ment methodologies and nothing was produced, the decision was 
made to simply fund substan-tive studies. If you -are going 
to do whatever this is you /just do, it, you don't study 
methodologias . 

In substance wc^ • vo got a beautiful symbiotic relation- 
ship botweeri the universities and the Federal Government, 
We have trained people in universiMes and many of the best 
of our products have gone to whatever party line they were 
trained in. Tho problam with the bureaucracy today is not 
so much ^ probiera of corrupt politics, it is a -problem of 
mad academic lines. So that whatever bureau-agency program 
office you happen to deal with will be probably populated by 
people that have some addiction to one or another of these 
framework f<:>rms, methodologies, schemes whatever the 
case may ho 

And, my point: in that if you start with the asiumption 
that ^ I start wxbn, if; -ou're going to do policy rese^ch, 
the first thing you'vo ant to learn is something -abaut the 
substance or what vou're studying, I'm always reminded of 
this s tory , .vt)ont thf- trofjical country's legislature that was 
under a groat deal cr r>ressure because there was a malaria 
epidemic, oO thgy s 1 nu; ] v outlawed m.alaria. They didn't spray 
any DDT 'or fjut ni^y -i i' on ^any swamps or drain any swamps. 
If you're lOirif lo do fjolicy r'^?^narch you've -got to recognize 
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the si^stfntive boundaries and once you begin to do that 
then you'^ better ufee gopd judgment and prudence and forget 
about try'ing to jam policy-oriented research into some ^ 
abstract scheme, I eay that and I probably over say it. 
Many of these methodologies have very peal heuristic vrflue. 
They're useful,^ They identify things* Thpy stimulate, 
thinking or at least they have the^ potential fot stimulating 
^thinki^'g. Yet all too frequently in^ practice^ it iwi^ my 
i^\j'udgment ^ what they have become are .intellectual straight-^ 
jackets, ^ ^ 



Ann Macaluso i Th^ is more of a comment than a ques- 
tion, and" I am not ce;rtain exactly how to ^ay it,* Perhaps it 
follows what Dava Rose is saying. There is enormous uncertainty^ 
it seems to me, in everything that we've been talking about iA 
the past few days here% We wouldn't by| here if there weren't. 
• Uncertainty is the name of the; galne, and having the ability to 
liv«A/ith doubt 'and anxiety and all the rest of it is important, 

A What troubles me mostui^ the attitude that I've heard 

expressed over and over again since I got here: what is impor- 
tant is tenure and security that people are* cowards and can't 
cope With the uncertainty 'and anxiety, I think thfe times der 
old people (like some of us with gray hair that is covered up] 
to do , exactly the same *thing, And,^ I can't help bui be extremely 
trouble^ever since I got here by feeling that I" must be a damned 
optimist: all the rest of the world knows something that I don't 
and^ therefore, l*m terribly naive. 



Joel and I know of one rtudy' in which a member of NSF was 
fired and a member of akother department was given a 'departmental 
achievement award for the same study. It happened to be an inter= 
disciplinary study on which I was involved. Some people do get 
fifed for those things and some pegple who do get fired go on to 
bigger and better things . \ 

^- I augg^st that we all ought t4, stop looking at ourselves 

afs though we had. limited, very short life spans and had to spend 
them in exactly the same place/ doing exactly the same thing we've 
always done, and takp a look at the subject matter of this session 
and begin to dare a little bit more* . 



Joel Snow-: ^The point may have been too strongly stated^ 
^t there IS a has :i c difficulty that makes me wonder to some 
extent about all these fine people who are products of all' these 
scientific discipline straight jackets * I guess the problem is 
they a^re human. When a rGlatively junior staff person knows r 
thap the recommendations to come out of a project he isrespon^ 
si'ble for are *likely to enrage his boss, he is probably not 
.ng to ancouraqe jihat those things become too visible. 



'Suppose you were to study the following question. 
It is^ a ^pdlicy-oriented c^uestioh ^^aling with very ntuch ^ 
the same type of technology that Dork has been involvea with. 
Suppose ,you jrere to look at/the "CQnsequences. of the admin- 
iBtration's propo'sal to deregulate natural gas at the well- 
-head so that the intrastate price of gas^(whfch is 10 times . 
that. of the interstate price) w^.uld become in effect the 
interstate* price, Th4^ would 'prbvi^e ^n 'enormous incentive 
fqr drilling natural gas formations .and. extracting lots of 
existing natural gas.. *lt ^s possibie/that we don't have any* 
shortage of natural gas' in ^ actuality /right now. Now, that 
is very interestifig. If you #sk whaft would happen to the 
price of natural gas — obviously yt ^would rise (there is, 
an economic model for this, that haj actually been funded by 
^SF , by Paul MacAvoy who is now/in the Council of Economic 
Advisors). The *model shows yo^, i/oughly speaking, that the 
price of ga% would rrse to abo4iti^7S% of the current inter- 
state^ value Jt would undoubtaGly stinTurate a lot of 
exploratory investment in the ^as industry. 

- SupfJose you were to then atek the question, what about 
the ^administration * s additional proposals to stimulate the 
development of syntrtetia fTo^l^roductfion technology by a 
very large=-icale prdgiram oW loan guarantees in order to 
encourage the ISrge compames to build synthetic fuel , coal ^ 
gasif icationy and high BTo coal gasification plants* And, ^ 
ask yourself whether all /of those cost analyses that show. that 
with a certain level of subsidy those plants *re going to be 
^able^ to compete • economically w^ll be. true once you've deregu^ 
lated gas at the wellhead. 

* . What you will then probably find is a very unpalatable 
-apswer. If, you were doing a policy ^study for the Adminis- 
trator of ERDA,^v ^nd produced a study and the consequent 
recommendations that the loan ^juarantee program- be junked? \ 
you might Well ;be fired. * \ 

That's a hypothetical case study. I used that example 
for the very reason that that particular one has not taken 
pl^ce but there Jiave been many similar situations ^^atfl'm^ 
aware^of that simply indicate that the vested intar^st of 
tne h^gh-revel bureaucrats in the particular political 
policies exert an enormous coercive fdrce on the integrity 
and the professional respectibd^lj. ty of the middle tier of 
people who in fact monitor the projects and make' most of 
the arrangements for them. ' And it is ,a very unfortunate ^ 
situation. I've worked under three administrations, 
Johnson, Nixon, and Ford, and the same kind of thing has 
been true in my experience. ^ don't know if it. is always 
true* ^ 



Dan Alpert i , Don, I wonder if I, could make a few remarks 
that are cdmplamentary to and supportive of, your coimnents about 
the ' importance of., the knowledge of the substantive area and some 
other rfemarks concerning methodologies* In your paper, as in 
many papers , there is reference to the need for something like 
the land- grant organization by which I think you mean the organ- 
ization of the College of Agricultura, And^ indeed, within * 
living memory of some of us there is an experience within the 
university of successful interdisciplinary research in th^ College 
of Agriculture. ' I think it is interesting to recall some of the 
following "attributes of that research. 

First of all, people were hired, given tenure? and organ= 
ized in -departments called Animal Husbandry, Dairy Husbandry and - / 
so on. You woulft rGcognize that animals are horses and pigs, and' 
dairy^ and so . on, and by their very hature '^you' d know what the 
scientists were working on* They were worjcing on the problems 
of the dairy farm, the farmer^ generally*' The people who were 
'hifc^ed ,were bio'chemists , physiologists, economists, and so on - = 
hired into a department and ^hey agreed to work in a place called 
Anin^al Husbanflry, ^ - 

I think it's important to note that while.it may have been 
important that they were good biochemists or good economists, I 
think a study of those activities would ' suggest that even mo» 
important was thei'r knowledge of not only the^ technologicalr prob= ^ 
lems but the cultural context in which .whatever pri^duct they were 
delivering was going to be used. .VirtualLy without exception 
these people canfa off the ^arm and had lived there from birth 
both students an^ faculty. When they reported the results of 
their- activities 5it was farely^if ever, in the form of a written 
report. It was is tiTnely as it could po'ssibly be* And having 
grown up on a farm myself I know that my dad would call up Pro^ 
fessor J^nes (he called him Professor Jones, but they had a very 
personal relationship) / and Professor Jones would come out to the 
farm* I think these expeiiriences were very characteristic of one 
of the few cases of interdisciplinary^team research which had ^ 
organisational support ^ and fit into the organizational framework 
'Of the university in terms of organizational tenure and all that 
stuff- ^ ' ^ ^ . ' ^ ■ 

' . I. thirnk the final comment I*d like to make is that at 
pbmetime in the history of theste departments^ mostly after WW II ^ 
an interes ting -^thing took place. We changed the name of the 
department from Animal Husbandry' to Animal Science; from Dairy t 
Husbandry to Dairy Scie*nce, .The disciplinary values of the 
academics on the north siile of the College of Agriculture took 
o VG r n ci t h e s i ib i h c t s t h a t p e o p 1 e star te d 'to s t udy we re no t %i 
problems of an-imal and iiiry. I'm not making a case that^this 
s h o u 1 d n ' t H a j h a p pe r i e ^ 1. , 1 1 1 it is an observation that th e pe o p 1 ^ " 
working in thosr- ic r : i 3 now work on cell , biology , nutrition. 



mi a rob io logy/ etc., and 1 defy anyone, even th'e experteip to go 
'into theiS' departments and tall which is which. They retain 
their organisational structure. There is still a department of 
Animal Science and of Dairy Science and there is virtually no 
referende'' to the animal, out of which the cell structures were . 
taken. 
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" the real problems in implementing the 

^Sustaining University Program lay not in 
Washington but on campus. The Webb leverage 
money, buildings, agreements with univer- 
sity presidents was insufficient, given 
the nature of the institution he was seeking 
to change ***** 

*.,The 'bottom line' for the (National 
Science) Foundation was clear. The RANN 
program was not to provide institutional 
support to universities* Not only was such 
support not required in a period of manpower 
oversupply and underemployment/ but it would 
limit the Foundation's ability to -direct' 
research towards needs other than those of 
the research^producing community*" 

L , V , Blankenship 
and H. Larnbright 



UNIVERSITY RESEARCH CENTERS ; 

A COMPARISON OF THE N ASA AND RANN EXPERJ ENCES 
— — _ * 

L* Vaughn Blankenship 
Planning and Policy Analysis 
National Science Foundation* 

and . 

' Henry Lambright 

Associate Professor . 
Syracuse University* 

' - ^ ^ f 

Both the National Ae*ronautics and Space Administration 
(NASA) and the National Science Foundation (NSF) have had 
programs aimed at* applying research to national nee^ ; The 
Sustaining University Program (Syp) q£ NASA actively sought 
to relate universities to societal problems. 1/ The Rasaarch 
Applied to National Needs (RANN) prograrn of NSF has pursued 
a variety of different strategies in its efforts to tap the 
brainpower of university researchers. While it is arguable 
as' to which program has' had the better results. It is worth-- 
while to compare th^e two programs for the lessons they shpd 
in governmen.t^univ\ersity relations. Both intended" to do 
more than merely support researchprs doing traditional ^ 
disciplinary-oriented basic research. They sought to. link 
portions of the scientific community into a research system 
whose output would be information and technology of rff^plied 
'relevance to( problems of national concern. in doing this, 
they had to Consider how to implement their goals and chart 
the place of interdisciplinary , problem-oriented research 
in their programs. -The university environment with which, 
they were dealing was characterized by a number of factors 
(a) a tradit^ion of research autonomy in which ide^s arc 
generaged by members of the research cominunityr (b) an 
organizational and power structure dominated by dis-^^ 
ciplinary-based academic departments; (c) an organizationar 
value system stressing multiple goals, of which research is^ 
only one; (d) a production system scheduled, largely^ around 
educational activities and the academic calendar; and (e) 
an organization with few direct 'links to potential "users^' 
of applied research . \ 



* The views expressed i,^— <his paper are those of the authdrs 
and ^o not represent^ thel opinions of the institutions with 
which they are a. f £ i liate^d--^-^ . 
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THE -NASA Sustaining- university program 

NASA had and continues to ha^e a vast program of 
research involving universities. The bulk of NASA univer-- 
sity. money goes to^ traditional project support of varying 
scale* This entails work on aeronautical and space' probleins , 
While thi^wor^ may be s^d to hm applied to national needs ^ 
the needs are really those* of the space program. Another 
much smaller segment of the overall NASA program has used 
universities to train NASA's own midcareer personnel. At ^ 
the same time^ NASA makes facilities available to university 
personnel through summer faculty fellowships. Again the 
emphasis is on research applied to NASA needs, There^ are 
other programs ^ sufch as one concerned with black colleges <r 
but most of these fire far removed from the kinds of issues 
posed by this conference. A program on target with those 
concerns and one that stands in contrast to other NASA 
efforts invo'lving -iuniv€2rsities is 'the Sustaining University 
Program. 

No longer in existence, SUP lasted from 1962 to 19Z.0, 
Its orientation was toward getting university research .applied 
to needs that were 'broader more "national'' in a 'sense 
than those represented by. space, missions alone. Indeed, the 
very breadth of the program * goals made for confusion both 
inside the agency and among the recipients of NASA grants as 
to what the agency readly wanted. It was ndt clear that "the 
agency" was of one mind. What NA&A Administrator James Webb 
wanted did not always appGar to be^-.,what his middle managers, 
charged *tvith implementing the program, wanted* And what Webb ^ 
or his underlings desirf3d was not necessarily what the uni- 
versities would deliver. 



Goals 



C 



sup's problc^ms started with the multifacfted nature 



of its goals. The progran had at' leasts four. One was to ^ 
increase the number of Ph.[).'s in space science and related' 
fields. This was a direct response to a concern at the time 
that the United States was being outdistanced in wscience man= 
power L)y the Russians. A second was to strengthen universi- 
ties v/itli an existing oxceiience in space science: A third 
was to increase the national base of compestoncc in uriiversi = 
ty space scie-nce through helf^rng to upgrade second-and^ thirds- 
tier unii^ersi ties . Th^^so "riireo goals wore directed at sus- 
taining and bi.iildlng ^5^-, ... ; rh competence £r\ space-related 
fi'ddB. Thr- SUP in this .i-nse was a complement to NASA pro = 
-]r.i:t rr^:kr-arch. "Miop^r. ^-hr "toals clnarlv wore related to 
tJie NASA n;ission. Thi - cnvild not \jo said of the fourth goal.^ 
'tr^is joal wa^-- to dc^\-f.M ■ in /uii v- -^rs 1 1 ies a capability for 
rofipondin'f t^- natie-ni!, r^'-iional, and local needs in an in^ 
^ '^rd i P M n 1 ' in^l :^r^ • -''^ -o-d -^lO t-^^H niannor. This nhjnctivo 



was a consequence of Webb's 'desire to change the university, 
to make of it less a collection of individuals and more an 
institution or orgahization that could be applied to public 
problemsS 



Means 



The p'rimary means used by NASA, to achieve these gomls 
was mpneyi money to universities for fellowships for students 
the universities would themselves select; money for research 
along broadly defined interdisciplinary areas the institution 
wished to pursue; and, finally, money for new buildings to 
house the research and NASA fellows. These buildings, or 
facility grants as they were called, involved no matching 
funds from 'the university ^= but th6y were not regarded (at 
least by Webb) as outright gifts. The facility grants^ went 
to the universities that were expected to play an especially 
large role in the space prbgram, those institutions already 
receiving -a great deal of other SUP (and NASA pro je(ct) money, 
Webb expected a quid for the NASA quo. '- V 

•4. 

In Webb's view, universities had to develop' an 
institutional capability and this meant interdisciplinary 
research. Such a capability also required leadership on 
campus* In the view of Webb, the central leadership of the 
university had been weakened by traditional project grants 
used by .government agencies to award research funds; These 
established links between Washington program managers and 
university professors, placing the leaders of the university 
in the role of clerks. Webb wanted ^ revitalize that lea- 
dership and to help university presidents to reform their 
universities in societally relevant ways. It was felt that 
a building would provide a 'catalyst for achieving problem^- 
oriented, interdisciplinary Research. University 'presidents 
could use "space centers" as symbols for change on campus* 

The specific means chosen to brifiig about these results 
was a Memorandum of Understanding that went with every faci^ 
lity grant. There were approximately 34 of these memos pro^ 
mulgated during SUP's existence* The memo was signed by 
Webb and the president of the university receiving the build^ 
ing*- The contcints varied with the particular circumstances/ 
but, in general, t^he memos included claus^ stressing the 
following agreements i 

First, the university would make availabPe its total 
edtnpatence for space^related research. This included not^ 
just the physical and life sciesnces and engineer ing , ^--but 
social science, business administration, law, and all the 
rest. " ■ ^ 
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Second, the university wofeld seek, in an ''energetic ^ 
and organiz-ea fashion^" to promote multidi^ciplinary research 
oni^probloms in space research ^u-having tojdo -with the or- 
ganization and implications of the space effort, ^ 

TRird, the university would seek way% of diffusing • 
the resurts of space^related research and putting those find= 
ings to work in advancing development and solving technolo- 
gical^ ecpnomic and social problems particularly in fetre 
universities* own regions^ but to some extent the natioft as 
a whole. ^ ' 

The seriousnes^~of Webb about SUP cannot be suffi,^ 
ciently stressed. In conversations with hi^ staff and later 
with university executives, Webb again and again made it 
clear that he expected universities to change. He was aware 
of the difficulties of getting a more Moblem-^or iented focus 
on campus. It was because of the difficulties, in part, that 
he felt it import^t to push SUP. He wanted 'to provide uni^ 
versity presidents* w'i th t^e resources he believed could help 
them bring^bout the charrge. He was leaving to universities 
the manner in which they achieved their Interdisciplinary^ 
problem-or iente4 flramework. It was up to them to decide how 
to move. But he ^expected movement, ,When, later in the. de-- 
cade, he detected little of the kind he wanted, he replaced^ 
the subordinate in charge of SUP with an individual he be^ 
lioved more fully understood the Webb vision of the program. 

Eventually, Webb left NASA, the budget crunch came to 
NASA, and SUP was terminated. Aside from those dltectly in^ 
volved in its administration, there were few in NASA who 
mourned its passing. Most of the agency saw SlJP as a "give-^ 
away" of. resources to universities. They perceived no re-- 
turn to NASA ^ftgecially from the facility grants. 
was trying to achieve a new kind of university one that 
could He more usiful not only to NASA but, more importantly, 
to other national, state, and^ local programs then emerging. 
During the height of the space program, for example/ W^b 
spoke of developing a capability, thropgLh^-NASA SUP monJy, by 
Which universities could be helpful in attacking the problems 
of the citiesi ^ ) 

Results " . - i 

By the standards by which most university programs 
were judged in the 1960 's, SUP was a grent success.- In the 
decade of SUP's existence, approximately^ $222 million were 
spent in univprsi ties ^jthr^oughout the country. Thousands of 
new Ph.n.'s v/ei^e trained. UniVbrsities v/ith existintg space^ 
scie^nce capac:ity wero further strengthened. " Now centers of =' 
competonc'-^ m spacc^ ^ f ic Ids were laimched. When it came to ■ 
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the goals ot.hc-r^ titan Wobb*H spocn aJT oh j ecti ves , SUP^ sdored, 
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well,' When it came to^ebb's test; SUP, did not produce as 
hoped, Webb felt that his money ^ his buildings, his Memos . 
of Unders'tandlng, his conversations _,with university presi^" 
dei^s would produce something new and different on cantpus. 

At minimum, he expected a more coherent response from 
the^^university to societal problems, whether NASA or non= ' 
NASA related. Evaludt^ons of SUP, however, demonstrated few 
successes* As one 'group put it in a' 1968 r^eport-. 

The multidisciplinary aspect of the Sustaining 
^ ^ ^ UniVersity^ Prograin research grants has 'genertlly 
^ ^ not been taken seriously by the universities. 

The universities per^ive the grants as institu- 
tional support in a Jbnventional sense that does 
^ ^ not req^uire innovation in the administration of 
research . . * , • 

tfittle evidence wate found that the Memorandums 
of Understanding associated with Sustaining .Uni- 
. vfersity Program facilities gtants^ have led td^ 

anything ^but talk. . Usualj^^^^ly a few administra^^ 
tors within a university '|ven knew about the 
M^mora^ndum* They had not attempted to use it as 
a tool to induce changes in procedures or atti- 
tudes; they did not regard it as, requiring them 
to do anything new qx ddfferent^ \ / , . 



The failure of the universities to Respond to the 
explicit agreements ot.,__ the Memorandums techno-- 
logy transfer and multidisciplinary reseaifeh 
suggests that the SUP goals, which they contained 
implicitly, were not achieved. Thus, the SUP 
facilities program cannot^ claim to have developed 
concern for societal pr^lems, capability for in^ 
stitutional response, awareness of a service role, 
or strengthened ties with industry ancf-the local 
and regional community. 

The major criticism that must be maae of the 
universities' response to the Memorandums of 
Understanding is that they did not* try^. They 
clearly comjiiitted themselves to make an\ ^'energeti'c 
and organized" effort to implemant the f^emorandums , 
and then did not'^make it. 2/ 



Lessons 



Why did Webb fail to achieve his SUP goals? Webb 
attributed one reason to the lack of attention by his own 
s tai|" to those goals , ' Therefore , he reorganized hk^ univer = 
sit^affairs office and replaced its leader in order to 
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mitigate this perceived problem. It is likely that many of 
those who worked for Webb regarded Webb's Vgbals as visionary. 
They were extrHemely busy trying to run a conventional univer- 
sity grants efforts that had grown from nothing to- a huge op^ 
eration , virtuall^overnight . While they might have seen the 
j^Webb goals 'as depirable, it is also probabre they saw no way 
they co^d implement them. So there was not the pi^sh from 
NASA Webb wanted. This lAck of day-to-day push for reform 
allowed, many universities^to Ignore the sti'bng/ but necessar- 
ily, infrequent, impor tunings from We^- 

Whatever the weaknesses inside NASA, however^ tfte real 
problems in implementing BUP lay not in Washington button 
campus. The Webb leverage money ^ fc^iildings, agreements 
with university presiderfts^-- was insifef icient , ^ven the 
nature of the/institution ne was seeking to change* Moreover 
that leverage was diffused by the fact vthat the same institu- 
tions, particularly the prestigious univHTsT^es Webb ^most ^ 
wanted to influence, ^were /iimultaneously^ getting ^nioTiey from 
other Washington bureaucracies tha't' ^id not carry the -NASA 
strings. It was weakened also by tne way it was managed on 
campus* ( The program, called for a coherent response from the 
university and, left itf up to the university to decide how it 
would respond. In oth^er words, here was an effort to changp 
universities from outside^ but it was lef^.up to people in4 
side to choose the manner in^ which that reform was to proceed 

SUP was designed to place management responsibility 
in the university central administratidn -~ indeed, the pres= 
ident. It was the president who signed the Memo not ^ 
Webb*s own officials or university professors, ..The presi*^ 
dents were supposed to manage the NASA money with the Webb 
objectives in mind* But the professors did not wish to be 
managed, and the' presidents who signed the Memos^'had little ' 
inclination to try to manage them'*- atf^least in the direc^ ■ 
tions those Memos implied. They signed the document and : 
then went on to the next crisis. The prof essors ,^ meanwhile ^ 
split up the NASA SUP pie^ went back to their^ depirtmentai 
offices and, essentially, did as they pleased. It was 
b u g'i ne ss as usual. 

Webb apparently did not' understand that most indivi-- 
duals choose academic career.s in the first place because 
they prefer the kind of work those careers „imply. That work 
is generally done alone or with a few graduate students. ^It^- 
is performed within the3 confines of a discipli/He. Once in 
the academic system, the pressures of promotion. and tenure 
regard working at the frontier of the discipline and being / 
a good department man. They do not regard engaging in the 
kind of work that Webb' s goals imp^l-ied. To. make professors 
change their ways, pr^feidents would have to transform a 
VG r i t ab 1 e way - o f 11 F o/ alter r ewa r d s y s t ems , a nd shift power 




from departments to interdisb^linary centers. That was a 

€o ask of university presidents* These individuals ^are 
.weak executives by almost any organizational definition. 
Moreover, the faculty in most universities want to keep them 
that way. In short, Webb tried to change the uhiversity^ by 
exerting leverage on the president in hopes that he ^ in turn, 
would exert his power within the unin/ersity system. This 
strategy did not work, _ = 

Thus, the. goals of/ SUP -were unrealistic, given the 
najture of the institution to which they were applied. They, 
were unrealistic, given the means used to "deliver" the NASA ^ 
policies. They were unrealistic , jgfP^cially/ in assuming that 
^just because a president signed a Memorandum of Understanding, 
he would take the risks to his'own career entailed in. becom== 
ing an inaide reformer. As the top executive of NASA during 
its glory days, Webb undoubtedly believe^^ anything w&s possible. 
He was able to lead America to the moon, but he could not 
change the university- * 

RANN AND UNIVERSITY RESEARCHERS 

In March of 1971, the National Science Foundation 
es tabl-tshed^ a progranl of ^Research Applied to National Needs 
(RANNj| and housed it, in d new organ izationaj. unit, the 
Research Applications Directorate. Dr, pAfi^ed J. Eggers, 
formerly with NASA, was selected to be the first Assistant 
Director of 'thc^ new* program. 

^ike most such *pvents, the creation o£ RANN had a 
history and a good .pa A of that ^history focused on dis-* . \ 
cussions of two central questions': How should an applied ■ 
resear^.h program be organiaed within the National^ Science 
Foi^/ida tion? ,^ and How sholrldvit go about conducting its =. 
business? 3/ Over the preceading four yea^s different 
i^^' ' ^actors within the Foandation> the Congress, the Office of 

Manaqement and Budget, the National Science Board the 
' policy-^maKing body for NSF and the/ scientif ic community 
-offered different ansyers or, at least emphasized different ^' 
factors. The i^ue of the new. program ' s relationships to 
the acadesmic SG-icntific community was, of course, embedded 
in these larger questiohs and to answer, and opera tionali ze , 
them was, b^^ implica^tion , to specify how RANN would relate r 
to university rescarche^rs . Nor was the issue ^fully resolved 
-'^with^ the estabiishmcnt of RANN. Instead these relationships 
e vo 1 vod a nd c o n t i n u c to e v o 1 ve as the p r og r am h as sought to 
harness a portion of. the talent in thc^sciontif ic and en^ 
qiriGcrrng communities to 'the conduct of research oriented 
towards nat lonn ]/ necclF - 
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Goals and th^ _0 rga ni ti o na 1 / P o 1 i. 5:: y En v i r a nnient 

^ Several important factors ^.shaped the organizational / 
and politiqal envii-^onment withifi' which RANN emerged and has 
continued to operate, The National Science Foundation has 
traditionally had no "mission" .other than the support of 
high--qua'-li ty scientific research and ^science education. 
During the twenty' years prccGcdinq the formation of RANN,. 
it developed a 'particular style ^of plar>ning and management 
which relied heavily on inputs from ita research constituency 
to assist it in setting priorities^ identifyincj areas of 
science anc^eng^ineering. to- be supported^ and selecting spe-^-^ 
cif ic^^ proj ects tp bo funded. . , ^ ♦ 

Tifis meant' two things for the new, ajDplied program: 
(.^)'* it wis of a "free stancling" character since, urtlike the 
traditional "missions-oriented" agency, tt had no set of 
clearry identified end users or decision^^-makers whose func^ 
tional concerns could provide a ready-made basis for a re- 
search agenda and (b) the domanant managerial paradigm of its 
pare^nt agency v/as both passive and other-directed, driven 
largely by the values and concerns of a research-producing 
community located in large universities. Representatives of 
this '-community were on the Science Boai^d and staffed most 
of the Foundation's previous research programs. 



INSTITUTIONAL SUPPORT 

Thc^re was no lunctional equivalent of NASA's 
Sustaining Universities Program; In 1960 there ha^ 
b e e n c o n c.e r n t h a; t the s u p p 1 y 6 f s c 1 e n t i f i c * a n d technical 
ma n p o w e r was i n a cl^^q u a t e t o m e e t - t h e n a t i o n ' s n e e d b . By the 
late 1960 's, the policies .and programs adopted to meet these 
concerns -ippeared to have succeeded all too well and the worry 
was that there was ah oversupply/ and underutili zation , of 
scientistF; and enqinqers. In addition, the enormous increase 
in federal funding of basic research during the 1960 's ap^ 
peared to have added a si?:£ible increment to theination's 
scientific and technical knowledge ba^ie and^ beginning in 
tlu.^ last years of the .Johnson AdminiH tra tion, there was a 
growi ng ' feci 1 nq that this knowledge v/asn't being utilized, 
that the value or the "payoff" micfht- be disproportionate 
to the political opportunity costs of the national invest- 
ment in r^^d. . ' 

The immndlatn orqa n i. ^a t i ona 1. predecessor of the RANN 
^jrnqraru, thc^ procjrnm for f n b rd 1 so i pi i na r y Research Relevaiyt 
to P roblom?-^ ^ o f Our Society ([RH1H")S), liad cons*idered makinq 
some form of institutional aware! to :-:»^lectcd universities to 
assist thnm In dr^veiofnn^T caf^eibility f or^ . planninq and cnn- 
cluctin<:f larcfo-sca If: M. n t.c^ rd 1 s ( : i p 1 i nary r/^sr-arch on applied 
prT)hLeius,. Tli»";r-- ■■/'i:-; :i f*-^''linq J.uat; su^'h .e ftn't.s- i.n\] x.^st'd 
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special costs and difficulties on universities qiven their 
incentive structure^ orientation tovvards basic disciplinary- 
oriented research, and domination by academic departments. 
As in the case of the SUP of NASA, it was believed that such 
awards^ might overcome some of theses di f f icu ltic3S by giving 
legitimacy and resources to more applied, interdisciplinary 
undertakings. ' ^ 

During the 19^0 *s, NSF had established a sizable 
university (and departmental) develop^ment grant program with 
tfie avowed intention of upgrading seGond^ticBr universities 
-and departments to first-class status. £/ Someii of the pro-, 
posals they were recQiving could he viewed as 'having an ap- 
plied thruBt to tf;;iem..^ After all, concerns about utility and 
social relevance were "in the air", on many university campuses 
by the late 60 's and 70 's, driven both , by altruistic concerns 
aboutt pressing social and environmpnt^a 1 issues and concerns 
a^K-yut justifying the main tcnance gf large graduate programs 
and future employment opportunities for the graduates of 
these programs. 

As these prnposa 1 s^ were being reviewed for their , 
potential relevance to IRRPOS, however the RANN program was 
being, planned as a replacement for IRRPOS- 5/ and the entire 
university development program was being phased out by the 
0MB ^^as one of its strategies for reducing the future produc-- 
tion of Ph , D J s . Review of these proposals continued ^and , With 
the explicit approval of the OMR, seven were finally selected 
for funding ^as" '^fitting within the RANN progr|m criteria" 
thtDugh it was genorally recognized that they were disguised 
form, of institutional support for interdisciplinary, applied 
research in .the affected universities. 



j Tfin POLICY FRAMEWORK 

The NSF-OMB interactions surrounding both the review 
of^ these 'proposal5^ and the creation of RANN made the broader 
policy orientations clear. In periods of oversupply, the 
governm.ent , ^ including NSF, should avoid exacerbating the 
Droblem by cutting back on programs v/hich fostered Ph.D. pro-e- 
duction. Nf\v/ ar^fivitios like those represented by RANN were 
a way to put underomp I ovcd sciuntists and engineers to work 
on projects with a potentially high social utility. One of 
the/ rationale ' s for the "fiip in the early 1960 's had been that 
the space program might, in conditions of. a constrained aca= 

ic labor market, attract researchers and gradMaLe students 
iL the f^xpenso of other scientif ic ^ areas and university needs. 
With conditlonH of oversiipply and and eruti li za tion , cci ndi tions 
wh i c h J^i£tod_n crt o nly within the unl vers ity ^ but w ithin_tjie 
rJc n norny^^s'~a""T; hole ' 7 t h o r o was.' much , less need to bo concerned 
.^nKaut tniTrr'nrn!) t MM MH^' t:o ■nke stops to offset it. . 
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Tlu: pt=r(;o Lvocl oversupply of basic^ Hciontific" and 
technical research knowlndqG and its underuti li nation rela-. 
t i V e to t h D s i z e a n d c o a t o f t h e n a t i n n a 1 i n \ ^ e::3 s t m g n t in R&D 
led to similar conclusions » The problem was not to create 
more basic understanding but to put that which was available 
to use in "solvinq" national prdblemB. This, again, would'' 
have the added benefit of holdinq down the production of 
more i'h . D st "which was cLosuly tied to the conduct of basic 
research in the universities while putting uhdQr employed 
scientistB and engineers to uf^cful work. , . - ' 

Final ly , [jrogranis of i ns ti tutlona.l. " support were 
notoriously difficult to^"direcu," even when they were os- 
tensiblv focused on applied rather than basic research. 
The NASA experience as well as that of other fedpral aqencies 
demonstrated that academics tended to go their own way,_ re- 
gardless of A^hat had been promised, once the" check was re-^ 
ceivecK The NSF, with its tradition of passive, other-directed 
manau' M-i^ :nf , would be.^even more subject to these difficulties 
if it qd\--' inst: I tutlona 1 Rupport awards as a part of its ap - 
p L ■ '::^d research' ^'-f'fort , 

/■ 

The "bottom line" for the Foundation was clear. The 
HANN ^proqram was not to proi^ide institutional support to 
universities. Not only v;as such supoort not required in a 
period" of man newer nversui^ply and underemployment ^ but it 
would limit the Foundation 'r ability to ''direct" research 
towards needs other than those of the research-^producing 
community. Since the proi:)lom of the ovor.supply of both man- 
power and basic, u ncPj r u t i 1 i z ed knowledqe v/as not confined to 
the university, research sli^ould hrp supported wherever it could 
be done most effectivelv^ with the most efficient use of na- 
tional resourcos. In short, research was to be funded on a 
p ro "] ec t= by- nro j ec t basis in a "buving" mode where the Found a ^ 
tion would ck'Cidr^ what it wanted to purchase relative to some 
set of "national n^.^ds" and then select that group of resear-- 
chers most capable of producincf it i. n a timely fashion. In 
tills w^i'/ , Mr ^ i"^^ tu^al qoverhment*s interest in promoting the 
vKjtim*:il u:^' ^C" {Pr ^ rrit i.onV-^ seienui. tic man[)ower and basic re-, 
search knowl-'dce.' most o : wii i ch had been supported by the 

Federal Oo'/ernment in the ^'i.rst [)lace m ''solving" press- 
inq national erobPm^s w^'^al^l b'..' realized, .- 

:Or:vi 1 "bottom Hue" ob\or)Usly clashed, at significant 
poin^s, v; i f:h the f^ast o r Lf;ui t-U tions and manacfr:ment style of the 
[v uv i a t ivai , its ' 'oii t :'-r re; aooi.it the iabePiruf off in federal 
tundinq rer bisi- r ^ ■"-^es rrqi airi Uie con f.-rar t ions in the labor ? 
liiark-e-. fcir s > m.- ■ rP" i s (;s ^iri-f ■ r.^] [.rn'^^/Tfi , and its interpretation^ 
rP' th'^' nelr-/ en:) i i/^ P r ee^ -P ^de'e-' ,1. a Ue a: ^e-^,'nde Iioth for 
' y ■ r.'.p.re' ■ e'd'-e i ^p-.. . ^i-ie'eii^ s ■ ■ i • ■ ' P i f i ^ ' (-rifprnun i " re 
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It also c l.ashocl- wi th the w.ly in which the university-based 
scientif ic. corriniuni ty viewed tlio role of NSF .and their fela-= 
tions with the Foundation. Under such circumstances^ it is 
aasy to understand the tensions and conflicts which have 
sometimes surrounded tiio RANN .^^ogram since its inception, 5/ 

O r g a n i z a t i o n M e a n s and Is sues ^ 

In order to achieve tfjc objective of linking national 
research capabilit-y^ ho tlic ''solution*' of various problems re- 
lated to ••'national needs'' in some optimal) fashion ^ the new 
RANN program had to tfrapplo with a number of subsidiary issues 
in a basdcally LUisympa thin tic organ 1 national environment. Five 
were especially crucial to its ul timate , success or failure: 
^(b) the identification of the '' na t iona 1 ^ needs " which would 
set the researcfi agenda and establish decision=criteria for 
program design and project selection;- (b) thp es tabii^T^ent 
of a rationale for differentiating its activities from' the 
applied research procTram in ■'mission-oriented" agencies while, 
at the same time, coordanatinq its efforts with ^these latter' 
agencLos; (c) the r^p- 1 a b I i s hme n t of a process for identifying 
relevant, high quality rc^search and seleOting research per= 
formers; (d) the fostermq of implementation and utilisation 
of research results; and (e) the development of an evaluation 
process For assessing the results achieved a'nd for feeding 
these results hack into future program planning 



PHOGHAM PhANNlNO AND DESIGN 

In most aT^plied research programs^ the "mission'* of 
the agency provides :)arameters^ for the research agenda 

and a set of d^^^cLsion criteria for setting priori ties , and 
selecting specific research projects. Those guidelines 

rise out of th^.^ functional concerns of the parent agency, 
its programmatic needs' and, in some instances, the needs of 
its clivuits. ., In ^vi^lition, most, if not all, of, these agencies 
hav^J th'. ir own iri-h'-Meu- ] al:)rrra tori-cs ,^and research scientists 
who both produce research and help guide and evaluate worlc , 
which is f unded e>: t ramura 1 1 V . The rJ.SF had no such in-house 
capability. Fn addition, "as a " f r ee tand i ng " research ^ro-- 
qraiTi, f<A':rj ha^l rV' runctional miHsion which could provide it 
v/i t!i a list of "'^hiti-^uvii needs,'* Thus an alternative model 
apri set of prricr-d u r-; s for (ieveloping s .ioh guidelines was 
"needed. " . " ^ ~ ^ . ^ ^ 

Tfu^ trud i 1 1 ona 1 . inr.jde 1 followed by the Foumiation was, 
of coursc', to rely h^^Vi/ily upon inputs from the scientific 
communitv itself. of eut.? lev-o those took the form of what 
fh^^ ng^'n^^'v cn"i Tc-i f'eroposai pressure," The stream of incom- 
hng, unso 1 ie: i. {"^A ,-c-'^irch proeosals from the scientific ^ 
[Jrr^':\ .in L n(.] e.\i f.1 f )n of the priorities^ research 
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intnrbst.s and ^jrobiGm oriGntations of that community, ' They 
constituted a mc^a^re of "demand'' from the Foundation's scien- 
tific consti tuer/cy . The peer review process helped tP" sort 
out this "demandV^by indicatinq which specific projects were 
most scientifically merctorious , At .another level", studies 
and reports by the Foundation's various advisory^ comniittees 
or by such groups as the National Academy of Sciences gave"^ 
more general guidance as to the darections which NSF might 
pursue* The information produced by both of these processes 
as well as by the discussions of the National . Science Board 
was assimilated by the program staff which was drawn largely 
from the same scientific community. Out of these interactions 
emerged a' set of implicit priorities, program thrusts and 
specifdc decisions on proposals, 

y ^ The IRRPOS program, had leaned in the -direction of 

relying on this model for its definition of prob^lem areas to 
be researched/^ The general coriception had been to support 
multidiscip^linary efforts/ largely in universities, on ap-^ 
: plied problems ot national importance. The definition of the 
specific problems to be. studied, however, rested on balance, 
with those submitting proposals and it seemed clear from the 
discussions surrounding the creation of RANbJ that . such a 
reactive procedure was, by itself , unacceptable. 

L To begin v/ith, it was unclear that the scientific ^ 

\ community v/as organized in a way to respond effectively to 
^'free standing" program in ^.research relevant to '^national 
needs." Its division into specialities and disciplines 
corresponded/ nicely to the scientific issues and programs 
arodrid wftlch basic rc^search ^in the Foundation was structured. 
Th4se san\e divisions,, howe^fcr , had little meaning or content 
j'ro^ a noiN,scienti f ic^" problom-or iented perspegtive. Under 
^^uch circumstances, reliance on "prc^posal pressure*' was likely 
to produce a ifodge podge of unrelated projects difficult to 
rationalize, justify, or manage a suspicion which, to some, 
seomed^ to have boon . vcr i f ied by the brief experience of IRRPOS. 

'Secondly, reliance on this traditional model violated 
the "buying'' m.ode envisioned by some who helped sh^e the RANN 
efrorh. It left too much up to the producer s of research and 
gave t:oo li.hld.r' [nn^Mny to the consumer s oY Fesearch . It also 
seemed tO':restrict the effort unnecFsi¥r i ly to the university^ 
based research community. By institutional tradition, this ' 
community appeared to bo poorly placed when it came to relat= 
ing to the users of basic research. Furthermore; the problem 
which the new program v/as supposed to alleviate putting 
underutilized Hcientific capacity to v/ork - was national in 
scope}* 

nthor.= pc»sslble ^modnlB for the dovelopmont of program 
oljjectiveB anr.l a list: of "nafLonal nr^eds'' would involve 
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roliancH.: on input.:? froiu "miii^s ion aqonuxas\ Congress and the 
OMR, '^s tudioH by user (resoarch ronsumer) qroups, and in^house 
staff', Generatinq or usinq inf ornb=.it:ion producod by each of^ 
thesQ sources created problems in their ow/i right, ^On^top 
of everything Iho , each i. nvnlved hui Idinq linkages or making 
staffing and organizational dncisions which differed in ^de- 
,gree, if not in kincl, from pastgNSF experienceB. 

In the end,, of cc)urse, RANN inherited a number of 
ongoing activities like^" the iRRPns projects, the ''institu-- 
tional support*' grants described earlier, the weather modi- 
fication program and the earthc]uake engineering and fire re-- 
search progranis which' i. t lied to rationalize within the new 
"national needs" framev/ork. For the balance^ it relied on 
-elements^ of all of these innipls to develop its program pri- 
on t iej5 / Conqre^^s and the 0MB frequently provided ^specific 
guidance as to ernqrani conrnnt anS. thrust. The staff, some 
of whom came rroni veithin' FdF cr from universities^ some of 
whom came from other federal auencies like NASA, AEC , or. 
EPA, s*ucjqest<vl prmnrities and directions based on their ^pre- 
vious r^xper uev'^ 'V ave :e % -nt j r)ns of "national needs." An 
inter aqenc;y . 1 ; .^i ev.^ v km-i i r oe revMcv^ed^ and commented on RANN 
progrcim plans anr: , .O; a niore informal level program managers 
frequently- rnadc chLr.vM-. ^^eep-act v/ith their counterparts in 
other federal, s ta t -^'^^ anri ^ 1 oca 1 agencies. Studies contracted 
to organi vati ons likfa u!v'^ iJational Academv of Engineering 
fMAF'i or Public 1^echnn:ngv Inc. { PT 1 ) provided ^ddi tiona 1 
planning input. I'lie I'lov; of unsolicited proposals from the 
sci'jntl!^ic ';oi::mur: I t \^ j.v'^ an indication of their perceptions 
of "ntitional necj^Js.'* 

\. 

A rjt- .;P^r' ] ;-; 1 r)n c v i f: r 1. u for judcjincf alternative 

program el^MTb^aits and r.at. Hjaal needs had emerqed from the 
OMB-NSF^ 1 fii:er a(.^ t lore-; regarding L{U<{50S and^ subsequently, the 
establishnKue: of 1<An:: . dv./ 1972, these were formalized into' 
the "RANT J e i t r i a " ror ■/ a L ua t i ng individual proposals as 
we 1. 1. as pr^KTiujo t-arn?0:s. TY\^::y y^nvf^ certainly of some relo = 
vafioe *ia'i h-lpinj to sort out tiitj conflicting views / adv^ice, 
and demands r'aa.irdinq a_ list of national needs and more 
specific prograni elemeaits. However, this list, like all such 
lists, v/a:i as-"vi .">rv ^ lArgr:]y ad hoc: basis not to compare al- 
tern'd:i\^c: a^ av- pcint in t im--^ but to Justify — or reject, 

a 1 te rna t ic/^ a; a .-g i.i' ^'rO j a M v or to provide 'post hoc rational- 
isations for prrjviou>^ program dr>clsions? e.g.^ v;ea ther 
modi f ica 1 1 ^^n fcu-i r hga a he engi nee ring. 

i'^f, ?ia:;:-: vsis orc^mi^ed into five major operating 
units: th-- Oi-.vaina rj r Acinca~^'d Pn v i ronme n ta 1 Research and' 
W'T'chnrdw-jy , \\h- :re/j. -]L^al r a^ Ad^einced Productivity Research 
and 1'' vdinc I oa ■•o '-a- [Ji-iai.aa. of Pxploratory Research and 
Systaar; ."-aia P / : e;a ta.- ;M\u.-av)n of En ttirgovernnien t(al 
dci'--nrv"' -ai 1 r'aP; i • .'■ • 'h P y , ^ T;r"^ first ioiir funded'^Te search 



projects while- the Division of Intertjovernmen tal Science and 
Public Technology was intended to provide a link between RANN 
and state and local governments and public intereast groups, 
A major part of its earlier work in tBnergy was transferred to 
the Energy Research and Development Agency (ERDA) in January 
of 1975. The remaining units rc:2present/ for the time being, 
the organi^saticnal speci f ication of RANN ' s definition of areas 
of national need^ " 



DIFFKRENTIATION AND COORDINATION 

The re la t ion between the applied research activities 
of a free standirig program like RANN and the research and 
programmatic activities of the other mission agencies pre= 
sented two-sided problem. To begin with, it was necessary 
to demonB^ftte that RANN was not duplicating the efforts of 
cither fe?deral agencies as this was an issue of constant con^ 
cern to both the 0MB and Congress. One strategy was to argue 
that it dealt with some unique problerrJ^^)Se t of national needs 
which did not overlap in any significant way with the reserfPch 
concerns of other agencius. This was/a difficult argument to 
make^ persuasively, since, at a high enouqh level of abstract 
tion, the goals of the other R&D mission agencies left little 
out heattji/ v/clfare, transportation^ criminal justice, edu-- 
cation, agr ici^-tture . etc. Another strategy was to argue that 
the NSF had a distinctive competence in funding;^and managing 
applied research. Thus even if there , appeared to be "dupli^ 
cation" in terms, of broad problem areas / RANN/s approach to 
such problems was qualitatively different beca.use of the dis- 
tinctive equalities of the Fouhdation^ its location in^the 
Federal Gc^vernment^ and its links to a particular part of the 
research community, 

o ^ 

The issue of ''coordination" was the other side of the 
problem. There was a political need to demonstrate to both 
Congress and the 0MB. that RANN was not qperatinq in a vacuum.. 
Beyond this, however, the concept of national needs is little 
more than an intellectual abstraction until it can be opera- 
tionalized in terms of a set of decisions-makers (a) whose de|b 
mands (needs) can help determine the actual research agenda 
and (b) whose orqanization if in: a position to act on (imple--^ 
ment) relevant reaaarch results , (^Thr? domestic mission 
ageincies were obviously an important set of potential users 
i n .the s ens e t h a. t .^t h e \ ' c o u 1 d e m p 1 o y the result s of r e sfe a r c h 
in assessing some of their ov/n programs or in improving their; 
effectiveness and efficiency. 

On the surface, at least, coordination ^ was the 
easier problem to solve. An interaqency llriison committee 
wa-6 established >bo assist in reviewing at least some parts 
^^NN ' s prnqrams acfual and proposed. Representatives 
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from rulovant, aqenciGS vjara asked bo serve as "peers'' in the 
evaluation of proposals or on site visits. Occasional brief- 
ing on the results of major projects would be scheduled and 
individuals from other federal agencies, the 0MB, and con-- 
gressional staffs would be invited. There were, finally, a 
good deal of more*=or-less informal interactions between pro- 
gram managers and other parts of the managerial hiera^^chy and 
their counterparts m other agencies .: 

It was more difficult to differentiate much of RAN^N's 
research pro^jrams from procjrams in other agencies in order to . 
convince the skeptical observer that there was no "duplica^ 
tion." There wore no handy institutional devices such a^ , the 
peer review process or^ liaison committees which could fulfill 
this need. Instead^ it depended on the development of a per- 
suasive organizational philosophy about NSF, and dis-- 
tilictive CQmpetence; the -establishment of decision-criteria 
which, in part; reflected this philosophy, and the damonstra- 
^tiofi,_^.n concrete situations, that the decision-criteria have, 
in fact; been used.^ 

The general o rgani ::a tional philosophy was an^ extension 
of the phil osophy o NSP, According to this line or argument, - 
t h e V F o u n d a t i= o r i e n j o y e d a u n i cf u e r e 1 a t i o n s h i p with the b a s i c 
research commimity and, tac^cause of that, RANN was fn a posi = 
tion to "turn on'' the very best scientists in the country to 
work on problems relevant ro national needs. The absence 
of a mission and a set of functional responsibilities to a 
group other than cho scientific community was considered a 
plus since it neant that the organisation was not committed 
to appoint of viev; vind a set of obligations to interest groups. 
This, plus the unicfur^ status of NSF under .the National SciejiGe 
Foundation Act, insured that its research would have compara- [ 
tively greater c rcni Lb i, L i ty in both the scientific and non- j 
scientific cominunAty, Thus RANN research programs were qualiM 
tatively different from those of other agencies since they 
■ could generate h i ghe r -gua 1 i. ty , ^morc objective research as 
a function of thc^ t'ounda t ion ' s distinctive characteristics. 



^ A n o t h e r f a c e t o f 1 1 'i e o f g a n i z a t i o n a 1 p h i 1 o s o p h y was 
the ''balance whee 1 ''^concept , The Foundation had frequently 
argued triat i t. s iuihic research programs provided a balance 
wheel to other ii'd^;raL kkD procjrams by insuring that no im= 
portant areas(of scumce v/ere left undeveloped because they 
were -not relevant to the mission of these agencies. In the 
PAMTJ context, this r;^"^ant searching for national =need^ and 
programs which w•_■r^J either not ^adequately covered by other ^ 
agencies or else fell between' their^ interests . The difficulty 
^rose v/h^ui tryinrf to prove adequacy beyond a reasonable 
doubt since? It us both nn cimbLcjuous and politically sensitive 
no tion. ' » 



'PiiM I'^ANM t.:r-Lti^rla wpr*.', in parh^ an offort to come 
to gripH with this a-nljicjui ty by SHttinq uu operational guide- 
lines for selecting praqraiuB which d i f r'orent la tod the RANN 
program from those aC other aqeneir^R, Concepts like "irTipor-* 
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incentive^ HyHtain coul.d generate a stream of relevant proposals 
to RANN. Qutsido of the e^imqinenr ing and professional schools, 
ft3W academics have much interest in appliad research. In basi 
research; problems are determined largely by the scientific 
community...' Tptoaratinn and cohorcnce presumably amerqc in the 
give--and-take of the intellectual debate. 

The RANN program ^ as wn have seen, sought to define 
problems of perceived importance^ to otl^er gtoups. Such pro- 
blem s taterrJteji&B were seldom, if ever disciplinary in na- 
ture, a^.>f actor which reduced further the ability of a dis- 
cipl inary-basod sci^.U!li^ic comnuinit^^ to respond in the con- 
._^entional fashion.^ 

Under such c ircums hances , it soemc^d unlikely that the 
stream of Qompletely utisolicited proposals from the tradi = 
t^7) n a 1 a c a d e m i c c o n b t i t u o n c > - o f t h c F o u n d a t ion would b e o f 
sufficient quantity, program relevaricc, and coherence to fit 
the needs of RANN. Con s eg uen t ly , the program had to .broaden 
^the group of potonhial research per formers and experiment^^ 
with new (for the Poundafinn) methpds for communicating pro- 
blem concerns and s n i.mu La t ing t^/ f low of relevant proposals. 
S u c h b r o a d e n i n cj a n d c c jmmi u n i c a t i. c^ffif u 1 h o fit v; x t h i n t he c on c ep= 
tion of^^RANN as a nji t i_on^ 1 l rather than university, program 
operatinq in a buy inq ?5adC' , , / 

\ ' , 

Hnly a little ^ ^er half of the actual and estimated 

distribution of rosearch funds went to researchers in colleges 

and un i ver s 1 ti en , 7/ Th-^ mmaincfer was split among a number 

of other institutions nonacademic, nonprofit, Federal Govern 

-rrt^r^t , national labora tor ies , ' e tc . ) with an increasing amount 

going to inii: vidua Ls in state and local government or' private 

i.ndustry. 'fiif.; lattru- frond is a part of the NSF response to 

current congrf ^ss^ ona direc^ves \tha t a gre,dter proportion of 

funding should ^crh to thV^ private ?Bector, especially small 

bus inesses . ' / ^ 

/ ■ ■ 

i/ 

UANM ha-^ continacvl to rely heavily on the unsolicited^ 
proposal "mode" for me^t of i tn funding. In each of the years 
'7 3 , *74, and '"5, approximately 90^^ of the awards and funds 
v/ere d is rr i tu t- ■ In ^ this fasliion, with even a slight increase 
toward tiu' an:^ L.ieitcKi proposals over^the three years. How- 
ever, many of .di'>He [proposals are ''unsolicited'- in only a 
limited sens I : of the word since there is, typically, exten- 
sive informax interaction between program managers in RANN 
and researchers f^T"ior to the submission of - ^a proposa 1 . This 
interaction, plus the RAN^; criteria and required f^roposal 
format , pro\^idc'S prot^ram guidance to the potential investi"' 
qator. ^'he^ de ve iorm^' -n t .jnri use of Program Announcements and ^ 
f"*rngram Snl-t-^4^ta ticns for ^^I'Vieratlng a stream, of relev^t, 
prof)lem= f ocui:V'd [^rorjonals h:4S f^ec^ another form of directed 
communication to tn^- rose ■arch community. This has accounted 
^or a!u3Ut ] (' ' ^"^ANN'::; uvOird;-; anci f unrl i nq . 



Thi: Lracli. t Lonal NSF mechanisms for reviewing and 
selecting proposals for funding v/bro modified in several 
ways* First, the raviewing criteria worG expanded beyond 
cons-id£ira\ion of scientific quanty and merit to include 
such things as prnhl..Mii (program) relevance, timolii^ess, and 
potential value and leverage of renults (payoff)* 'Secondly, 
the concept of puur^ in the peer-review process wad ex- 
panded to include scientists outnide cjf the discipline of 
the investigator as well as nunycientis ts^ "Finally, ela- 
borate review prdcodures ^ within RANN- gave the management 
hinrarchy a sizable voice in fiundi^w^^tiecisions . 

/ Program Directors — tho^ . tirst line managers in 

the basic research programs had traditionally enjoyed consi-- ■ 
dcrable discretion in fiJnding decisions. This was a reflec- 
tion of the belipf that, since they were experienced scian^ 
tists whose'^^^backgrDunds and training' were in ^the disciplines 

.they were funding, thoy> and^their disciplinary peers , were 
the brst cfualijied -tOi:. ma.ke such judgments. Thus their deci = 
sions were sc-ldom rnv'iB^Jad in any systematic wa\^/ above the 
Division rjirector's l^vel. 

Program M^^hacrers in RANN enjoyed similar discretion. 
However, given the probleni=oriented character 'of their fund- 

\ 1 ng d e,c i s i o n s a nd , a s w e h a v e s e e n , its political ^ n d organic 
^a^tional complexity and sensitivitv^ it was impossible to 

.maintain t\\n admin i s t r a 1 1 ve fiction that professional^ i^f^ 
scieritifLc, oKuertise ^^.011^^ (a) qualified them to make these 
j udgments, and (b) limited the ability of nonexperts to par = ^" 
tidipate meaning fu 1 ly^ Under such pir cums tances , the mana- 
gerial hierarchy could and did intervene in and make inde^ ' 
pen^nt r-\vi 1 ua t tans of thrH r decisions. 

NT IN TZ ATT ON. ■ 

Til- VI t[Hi t ^rcvn aefi^lied research prograiiis in mission 
,agencies can N- ul:iJiauMl in a number of ways. If the agency 
iias reg,ul:itorvi ra:ag.)ony liu. 11 ties , e.g., EPA, research results 
can . prdXv. -L- 'Nie Luis. is for standards and decision-making. If 
■ the agfuicv prnvirh^s some good or service/ e.g., US DA, or 
supporfs Mm. ruficli^inai activities of other organi zat i nns or 
groups, e w-f . , healtr; and ciducation. results can be transmitted 
directly to the inipactr>d c I i. en tele for their action. This 
process is facilitat:^ d fiirther, at least in theory^ by the 
teict that these f!>ra I : . L xa t inna 1 responsibilities and needs - 
havt ' bc-'U'i r ac tar^d^o n tv;} the d-^sign of applied research pro-- 
tr 1 vi n 1 f-i L : . t h e t i r s t lj I a c C; . ' ^ 

As ve ■ 'ViV'\- Jilr-criv :v.-nn, RANN, as a f roe - s ta ndi ng 
rf,v;t:'arcn . niV)g r arn ^ :,.;a ifen.^' r>i the.-se links with potential 
cJ.ientr^, rin : n-e d ioe.i! r ■ vu"'0 n s N i 1 i ty beynnd support of research 
Fr>r fdV'S--' IS' c. . i: -'d.-d ^ rC ■] r.\'r. Inp a C'ni]rnj)\- of utili.za- 
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tion ^nd to find some way of operationalizing 4t in the 
activities it supported p It needed such a concept for 
another reason as well. Once doveloptBd, it would help differ 
entiate the reisearch it supported from the basic research 
supported elsewhere in the Foundation. 

There are two models of the reseaarch-utili^^^^ion 
process. Though both are linear, they have different startl- 
ing ^ints and draw on different motivational sets/ One is 
driven by the supply of basic knowledge, the other by the 
demand for application or problemi^solving^ 'According to 
the first model, anLihdi^dual scientist carries out research 
on a narrow probtsl^ dt3 f ined (as inrportant by tlm^-d^cipline 
with which h^s vjprk is identified. The result^ ot^is work 
and that of otlfers wil'l eventually be picked-nip in some un- 
foreseen way and used to change or -improve technology^ and.^ 
indiractly, some social prbcesB, However, his concerns 
and responsibilities are bounded/ by the concerns of his 
discipline and its search for basi^', specialized, esoteric 
knowledge: This is probably the.^ominant model in.^the aca-^ 
demic scientific commLniLty and -t^ose parts of the Foundation 
which relate to it, 

/' 

The second modol postulates the existence^f a deci-^ 
s i o n - ma k e r w i t h a p r a c t i c a I n r o b 1 e m to solve* He searches 
around for relevant information and technologies. This in- 
quiry may lead to some basic research but, if so, the re-- 
search is problem-oriented and problem^limi ted . His inquiry/ 
ends whc*n his p>roblem is solved. Not surprisingly^ this 
model has tended to dominate the* RANN program since it was^ 
as we have seen, implicit in the interactions and policy con- 
cerns wlw;h gavn rise to RANN in the first place. The prac- 
- tical cl i f f icul t ins were: how to identify, a decisicDn-maker 
■ and spec^'iEy the parameters of his problem; how to link him 
up with the researcher; how to know when and if ---^^the 
problemi has been solved so that research may be begun on 
other problems. 

At one level the search for decision-makers was im- 
plici^-^^n the search for a list of national .needi . The 
functionai area?^ witlrin which doc i^s ion-make rs mig]it be lo- 
^^cated were outiinefl by the selected program elements. 

Another factor also tended to direct and limit this search 
--.the public vs , private ulichotomy which characterizes 
economic theor\' and American political thinking. 



*^ 

AccorcLi.nq to this latter set of values, the Federal 
Governmcnit should not :^iipi.jort research whose benefits can be 
''captured" solely by th^J: private market. Such research 
should bo supfjo'r tod by the private beneficiary rather than 
by public tax \vs:>n\^'^:i. Th i-S structure focused attention on 
dec is i on = ma ke rs in t;hi.' pubtic sector or else on those 
pri.vnt-;? I'Mr^^.i.,' i o- ic ^ i i>y -"i lirqe number of small 
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firms, no f one oK v/h. Lcli have an i ncen tive , ^'^o^ tho resources^ 
to support significant rGsearch from which the others .might, 
benefit. It also involved the RANN program in rc3sponciing 
to constant dnmands that it jusv^ifv^ b^^at least rationalize^ 
its proqramina tic choice^ in thoBO oconomic te^ms . - ^' 
J 

The stratoqic^s ^ f or oh tablishing l^nks between public 
sector decision-makor H j and researchers were varj.ed. Indi^/'Miral 
invQStiga:'tor s were reqi^ired to identify a user in their pro^^ 
posal and to present a utilization plan - a coriv^ctng ^ 
scheme for at least ciettlnq the information out^to the^ us.er 
community. ReprcBon tativns of user qroups or aqencies 
were employed as consultants on program design ^ - rteviGwers oe 
Program Announceiftents and Pr#:Dqrani Solicitations^ and as peers 
in the pcer-roviaw process. . At a more aggregate level, the 
Division of In tergovernmental Science and Public Technology 
served to disseminate^ r^^earch information dJrectly to state 
and Local qovnrnmunts and [public- in teres t groups . J' I^t also 
BUpDortcvi idK' l)u i ] rj i nq of research aqencj^s by these latter 
groups antl the ^*s tal;l i shmen t ov science-^advisoryj of flce^, in . 
selected local and stat-e governments . , | 

It was a iLtti^e more di/ficult to determine when a- 
problc^m was *'sol\^'d" suf f i. ciei>61v to drop it and rrlo^fe on to 
another T'/^S'^arcqi area. \t the national needs level of 
abstraction productivity/ environment ? resources, etc. 
t^the prribJums ara^ so broadly stated thatj^th^y can ■ never be 
["solvocl**. Furtherinoru research, whether applied or^ba'^ic, 
can only rn^ike a small con tr i.hu tion to any solution which 
is achievcjd. ^ Chancjes \n direction at this level/ consequently 
are di^terminea Larqely l)v deei^/i.ons in Congress or the 0MB* 
'i'hus the sobii^ Aw\ aeo thiu^ma I ^ui^rgy programs were moved to 
ERDA and MSF' was aia:Larod to out of the. energy business 
exco[:)t in c;ertain arvMs of baklc . research , A new federal 
acjoncv riad iSHumed finintional responsibility for this national 
no-^^d. 

^ # At fha [^'V^ 1 nf "niorr? spenffic program elements or 

projects VYiii protdern beconic^H nne^ of evaluating a- stream^ of 
r-v;^. vircjh mi f; pat; and inal;inc[ .a judgmental determination tha^ 
r-noa fid has [j'-ai Ha-nnij) Li slied . This necessitates the develop-- 
itiant oi^ an va 1 a a t lar u i ;-;ys{aaii for prcwiding the aggr ega te ■ in= ^ 
formation upon vdi i (di su^di a j udcinien t-' can be based. It also 
requj.res.an act of political will since research programs and d- 
the r.jHcair iai'*a;a-; v/lio br'comr^ cUaj^aid a ri t upon them for support 
stronqiy rr-:;lat th-.U' aooiitia.)]^ or refocusing. 



i jq^qi ^ad fio :^Ni;!'' 



I'h-- ia iiniry^ 0 -a ; :-rPvian from ^die RANN experience 
ta. rfif- ■ la " = a fa" 'iua d i :d ir-uHy ai --^a [;ab 1 i sh i nq a free- 



on tlw Mci'^tliic and f riM incx^ r Iny talont tho nation as a 
whole in an agency whose .primary mij^j^ron is the support of 
disciplinary-oricn tncl basix: ros^oarch and whose primary Gon = 
stituenc^ is th^ acadcmic^4cinnti f ic community.. The potantial= 
ativantagos of nuch nn effort ar--^ f^everal as are the diffinultie 

The locati/on oT sLicli/a ^5rograni in the NSF gives a da=^ 
gree of ob]ectivity due tc^ lack of prior"^ commitment to . 
mission which appli ed fe search programs in other agencies 
may. lack. Since RANN anqi the Foundation are not tied t6*>.a-ny^ 
'special interest: ^groups , ^her than the a,cademic scientific 
:oramuni^ty ' ""and ^its j-nst i tu tions , and have no functional re-- .- 
monsibili ties other than that of supportir?g high quality 
research and science educa^tion^ they bave less of an obvious 
iKej'to grind. This is^an important attribute in dealing with 
problems which have clear political, , economic^, and social 
overtones . ■ ' 

Thf^ .National Scr^nn*--^ Poundation Act gave NSF. a special 
organ^^a t Lonh 1 atatui-; in the Federal GoverniniS'n t . One of the 
^ conseguenc:':^H rd" !;h i a i iriat tlie Foundation enjoys compara^ 
tively greater fL^e<ibility than other agencies in experiment^ 
mg v;it:i grants and othar fundincr mechanisms foir the support 
of research. Its ar-.^eial accc^ss to thA scientific community 
means tliat it can, go t^ ai r i al Ly , ci t trac tr^' some of the nation's ^ 
fj^^^st scinntiats arvi ^r^nci \ nonv a to work on applied problems. , 

Thesv' vre^v ;gaaeijt;r^ ar^a also a smrrce of some of the 
d i r r i.cul t ICS eon f r on t- :d_ by the RAFN program. Lacking any 
functional mie;;aLon, ^lie r^rogram has had to struggle constantly 
to develop .a LiaO- of r-e-a^arcjh priorities which havef"an applied 
focus, v/nirdi ir- e* ! i na t -r] wi tdi thr^ activities of ^ mdssion 
agr^ncire;, bur wliic/! rtj riof; duplicMt'-^ them in any significant 
way. Fn tho aijs 'rr^^' of any fnn-;^tiona] inrssion to which it. 
can ~^OLnt:, i :; h ■ c-" had I: rj chj\^-ln^ a list of criteria for trying 
to lastiry way it ;r .lOLng'vdiat it is doing, whv it is not 
doing u t hia^ ' rfii n c"^ . Fnncr- sach program decisions inevitably 
have bir-f.j e I -nr > re. ^ f a u b v ad: i \ri ty and timeliness in them 
and sme-^ an;^ orrna L" v r i t ^ vv a are inherently ambiguous, it 
IS impossiblfj to pr^uvc' to ^.i akcg^tical audience -= that 

tao ^rb:dir-. d- arivvi;-; \vr;r..: mad-. due f^this, much of RANN ' s 
cai-ray rrnO- Fr- -arrrrn.sl t)y r:e^ cons tan t'^eed to iustify, or 
ra t iona L i ar^ . i \ i-\ :"og r nnr.vi ■ i ^ f'lioicr^s f#nd Drinrities. 

^^^''hc^ aLrraio,-^ of :irr' ^e;t:jFliahed constituency other 
than tho aeatkmiio a.\- i t i i o oopimunits' is also a mixed bloss-^ - 
rng , Bv •/ 1. 1: t Ut^"^^ of ito; r] i ao j r s Fina r;/ orga n i ?^ a t i on , incentive 
ayst='ri, and oinl n - -.i i. ■ re a o if not antig)athy, fov;ards applied 
r ■ \r^: ' I , if la ai: ' i - \ ' ' sr rhir (.community to respond^ 
■•aai 'y, to n-" via t a. -i;rore - r"! Ooi, afr .a:^ t- term \n.-n-; rcf^resented 
ay iaXFf:, 'd'O:; -'iio'', tr - F-' ai i nipncr^Md on it Fv tho larq.ir 
pnlicy ■ ai/'ia- o:ii!-:a in at i -y i' f.o.aaito^-; and f;^a vdlioh it must: ' 



respond^* The maiYagferl|il mechanieine emphasis qn usefe^ 
and deaision^criteria developed by RANN in responie. at least 
infpart^ to this earns* envir^oilftent are foreign to a /research 
cdrtmunifey use to the style off basic research funding elee^ 
.wh^re in the foundation, / 

' _ ' ' ^ ' 

^ The RANN program's' effdrts to develop ways of teach- 
ing ^aiearchers and institutions outside of..^e traditional 
constituency -Q-£--4^F-ii^--^g^a^^fcQ,^ jmf^t t he expQpt^'tlon^. ^Tigf 
•it is a nationa*! program buying the best, most timely in- 
idiTnation wher^^r ^it can be mOst efficiently produc^_|^leads 
some ffa; this constituenby to believe that this resi^ts^'i^ 
(a) a diminution of the quality of the researcH sUppqrte^ 
and (b) a diversion of funds away from economically^hard= 
pressed university scientists wishing to do basic research,, 
This latter View is shared by some in the Foundation who fdel 
that 'money for RANN has come at the direct expeAie of more 
funds for basic research, ' 

• 'ih cdnclus^qp, such a free^standihg program is ) 
cai^ht x^in a wab of '^conflicting challenges ^ pressures , and 
Dectations: a university scientific "^coris^ituency which 
wants to do basic research or -at least to d^ine its own ap- 
plied research agenda; other mission agencie^ who have an 
understandable conp^rn about the relation of RANN's effortrs 
to their^wn; the 0MB and Congress* whic^ have distinctive, 
if changing^ views about_ the purposes of the RANN program, 
^nd are continually ask irtg,^ that its act^fons be justified or 
explained in tome ratibnalis^ic framewoflki^ The question isi 
Wn^^ will be the institutionai ad'jystmen't be.tweeri the uni^ 
vers'rfy^''fe^sip research community and the appiied Research ' 
, which NBJ w^l support in the future? ) *^ 




■ ■ FOOTNOTES -i; 

Xj Material on SUP is derived ^ in part^. from Lambright^ 

W* Henry, and Henry, Laurin L.^ "Using Universities s - The 
NASA Experience, Public Policy , Vol.jixx, No, 1 (yinter, 1972) 

2/ Morgan, Homer at. al., A Study of NASA University Programs 
" .(Washington, D,C, NASA, 1968), pp, 4^6,^58. 

3^/ Eor exatnple, Hearings before the Subcommittee on Science, 
fftasearch, and pevelGpTnent ■ of the Committee ^]on 'Science and 
Astronautics, U,S. House of Representatives, Vol, ll, March-^ 
April, 1969 , pp , 243-252 ; Emilio Q, Dadario, "A Revised 
Charter for the Science Foundation", Science , April 1, -1966, - 
p, 42; U.S. Congress, House, Congressional Record , CXII, 
15919, July 18, 1966; and U.S, Congress, House Committee on 
Science ancj. Astronautics, Subcommittee on Science, Research 
and Develbpinent , 91st Cong., 1st Sess , Hearings on 1970 
Nat ionatl Scienca Foundation Authorization , pp 2 31^239. 
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V Drew, David, Science Developmenti An Evaluation-Study ^ 

(Nitlortil Board on Graduate Education, WashlrigtonV D*C * ^ 
June, 1975V) ^ : , ^ 

_5/ Tjhe status of IRRPOS relative to RANN depends very much on 

th^ 'Organizational location of the respondant. Those 
in NSF^'tend to view IRRPOS as a progenitor of RANN, Those 
in OMb tiekd to discount IRRPOS or at least to see considerable 
dif f erencQS ■ be'tween it . and the concept they held of what the 
new p ruqTwm was* supposed to be, 

6/ For a recent example, see Committee on the Social Sciences 
in the NSF , Assembly of the Behavioral and Social Sciences, 
National Research Counci l-^National Academy of Sciences, Social 
and Behavioral Science Programs in the National Science Foun - 
dation, ~ ( WashrngtonV D~. C * ^I976T~. Interim Report, 

2/ Sea Table 1 of full paper presented at the Conference ? 

which is available on request from fither of the authors^;- 
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COMMENTARY t ■ 

Alhert, Teich 

Program on Science ^ Technology and Public Policy.^ 
, - :^ ./i; ' George Washin^tpn University 

This tfonf erericfi ' .givai me a sense of deia vu , since 
I have just returnedSrom a meeting in Colpr^do which w^s 
4.evoted to the 'topic of interdisciplinary research and the ^ 
uni vlTsttt^yr*^" The mee t:it^ig--wa-3 --eCTt dterhod Vl th hw ^uoh^lr to^^^ 
searoh should be done for ERDA* It Is* ql^ar that like NASA 
some years ago and NSF's RANN program/ ERDA wants to use the 
universities. It ,^also seems clear from the^ attendance at th# 
meeting in Coloradfe that universities want to be used^ or at 
least they want to ^ake ERDA's^oney and attempt to make some 
contribution to what they see mm a critical contemporary 
problem. 

ERDA AND UNIVERSITY - INTERDISCIPLINARY REgEABCH 

^ ^ ERDA is aware of NASA'f experience wi th Undversit^es • 
Many ERDA off iciarg". and others associated with the ERD^ uni^J\. 
varsity office had* in the past worked for NASA,' ERDA, however, 
is operating today in a different fiscal environrnent than that 
of NASA in the early-%Q^mid 1960 *s^ and it does not seem to hav< 
the kind of flexibility that allowed NASA to allocate a consid-- 
erable amount of money to its Sustaining University Prograyns* 

ERDA also poss^esses a huge laboratory s tructure-^which 
spends on the order of a billion dollars a year, and which 
limits its potential university involvement. NASA has always 
had large and expensive laboratories, too^ but it has generally 
used them mora as managers of an extraniural performer netwbrk, 
while ERDA has inherited the more in house oriented AEC tradi- 
tion. ERDA's large laboratdry network also distinguishes it 
from NSF^ of course, which is pracludfed from doing research 
in^house by its charter* 

Furthermore, ERDA may be distinguished in general char^ 
acter from NSF by the fact that ERDA' has a specific, applied 
mission. In fact, ERDA's mission seems to be one of the chief 
stumbling blocks to developing the* kind of university relation^ 
ships that many people at the recent ERDA conference would like 



* ' ''Multidisciplinary Research in the Universities," Keystone, 

Cororado, April 28 - May 1, 1976; a conference hosted by 
the Den vet: Research Institute under sponsorship of the Office 
of University and Manpower Development Programs, Energy^ Research 
and Dcvulopmcnt Administration.,. 
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to fiaa'^^tablished. in man^^areas^ ERDA is usinf a ra^etiohist 
approaeK* It is laying out its plans in great^^tail ajte' then 
seeking perforiners ' for different pieces of>the oAans, One should 
not blame ERDA'' e leadership for this because tfe^is largely a 
product of its l^gislatira. There seems to be no |>lace in the 
agency capable of fundfttg interdisciplinary reste^ch^ particu-- 
larly the kind of interdisciplinary research/ that JL,s conceptual-^ 
imed at the university^ rather than in response to a detailed 
;^equest fot proposals. . . 

^'^"^ What the university office has done is to,4©velop guide- 
-lines for .institutional agreements, whfch can serve ras> umbrellas , 
Under such umbrellas, the. program uriTE¥ of ERDA wilL fund, as 
task orders, separM€e pieces of a university pr.Qject- In theory, 
the institutional ^ i^eements will assure .that the whole of each 
ERDA university prpgram will be greater than the sum of its 
parts* Perhaps t%ey ^i^l/ perhaps they won't. What is^all 
suggests to me is that ERDA is not much farther along than NASA 
br ^SF in knowing fto^ to fund interdikciplinary research. 

. • ■ ; 

WHAT CAN ERDA DO? 

Let me ask our speakers what advice could* they give to^ 
ERDA's office of Management and Manpower Development Programs 
ba'^ed on the experiences of the two agencies which ^ they examined? 
What are* the grospects fq^r ERDA being able to establish a mean- 
ingful interdisciplinary research progra'h? , 
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DISCUSSION 



iienry^ Lam^ight i . Qne point to be stressed is that the 
times are ""different in the mid-70 's and 8:0 's than they were In 
the 60"s. The 60"s were *^onderful years, for universities in^ 
the sense that tflere was 'k lot money around^ _ / 

. As I mehtioried before^ the leverage o& NASA on the tini- 
versi^ty^ the outside *^^erage for change |" was -diffused by other 
agencies in Washington. The broader scale ^ interdisciplinary 
work was diffused by the project work which professors 'could 
rget at the universities from NASA* and^ diflf used' by. the worjtf^v ' 
\th#y;cQuld get from 'the Defense Department and the other Wash-- 
ingtdh agencies. . 

I 'think things are a lot tought^ in the 7,0 ' s and becaufe' 
of that f^ct I would think that the "government has 'a bit more 
le,verage on universities. 'That probfjbly doesn't imply leverage 
on the very powerful^ well endowed uriivprsities , but certainly 
when you ge^ below ^that very. sBleAl* and small group you get too ^ 
many universdties that are poor iti the sense that they do not; - 
have very much money although they may have a quality faculty, 
I tbink, therefore, the times would suggest that if ERDA goes 
about it in the right way^ that . theyy would have a bit more charice 
than NASA did. " ^ ~i > 



Vaughn Blankenship : I would make one more comment if I 
was going to advise ERDA: if^ they ^are really convinced that 
wh^t they want is correct^ I think the worst place for them to 
try to^ do it." is in th^ elite universities, 

Wha^ they ought to do is look for second-or third-tier 
universities who don*t have^ siSch high est imations of themselves 
and who aren't affluent in' the same way that the elite universi- 
ties are. I think the economic conditions have hit universities 
in the second and third tier much- hardar than thpy have the 
Harvards^ the Berkeley^, the Chicagos^and the Stanfords. 



So" I guess the one thing that I woul^p te^% ^rfem is : ^f - 
you really waat to get what you want^ you goVto £^'ces? that are 
somewhat more marginal in terms of thei^r , states in the system of 
science, ThcTjy should be more willing to experiment. 

y ' . ' ' ■ ■ ' " 

"^^^ Allen RoseristeLn : I particularly appreciate Vaughn's 

cajidor and I would like to go back 'to his original closing 

.remarks. I don't v/ant to engage in a fingei^- pointing contest 
between the university, the Federals Government, and the founda- 
tion, but L would like to talk abou^. competi\tion in a closed 
ecology an'] the notnnfcial effects of .^utside^ intervention. 



204 



2:: 

i 



In the university we have a cloaed system with three 
competing philosophiei . There is the education tradition of 
the English university , tiie research orientatigru of the 
German university ^ and the applied service tradition gt^ the ^ 
United States land-grant colleges* In 1950^there was the be- 
ginning of a massive interD^ention by. the U-S, Governme^t*>- 
through t^e National Science Foundatiori^ in support of the ^ 
research tradition alone with the , predictable resultsythat ' 
this conference is a direct consequehce of that intervention* 
Now^ I do riot know if we can ever go back^ but^I am quitte 
sure that the marketplace for research^ service, and edjuca-- 
tion, can not be reestablished without bringing the otats'ide 
influences upon. our educational ecology, our uriiversity eco^ 

egy> into some better balance than exists -todays, : \ 

- /r ^ . .. _ ^ ^ t ^ = ' - 

I waf very interiested in the remarks of RANN, The r 
emphasis of RANN is still in support of research, in other 
words, the research tradition. It is applied research to be 
sure, ^ but if- ybu look at the way it is stated it is always 
res^earch in search of an* occasional , , in fact, some of 
the research is, where can I apply the research. But, it is 
still Research and its ;only peripHerally bears^ upon the other 
two competing philosophies of the university* I would like 
'to say ^ again, I hope that through these meetings and I eer^ 
tainly cormnertd the AAAS 'in recognizing that we have- esta-e 
blished an imbalance in the ecology of the university, / - 

West Churchman : Thi^will be-* just one minute and it 
is intended with the desire that t=his not be the last SUP, 
Sorry about that, I rea*lly think some other things have to 
be said. Most of us that were in SUP felt that Jim Webb 
was in too much of a hurry. The f^act is- that SUPvdid suaqeed 
in changing universities and also other organizations, Vaughn 
himself is a representative of it and a hpst of people in 
Vaughn's group are former SUP g'radua' _ Nobody knows the , 
extensive effect that may occur when *thp graduates of the^ 
SUP program finaMy begin to have the lark. All is not I 
hop^iess* / i 

Joel Snow ^ I'll resist the temptation to dilate at 
length on^IRRPOS, -RANN, and all of those heady dayS^, Like West 
remarked, this will not be the last. RANN because there are 
many RANN and IRRPOS graduates in t^is room and all over the 
country. It is exceedingly gratify,ing% indeed to rae^ to see 
the many 'ways in whigji the human beings who are involved in 
all the projects^ and Tiad all this horrible bureaucratic con- 
fusion all around them^ managed to get so many interesting 
things done and rT^ke\^important contributions to the country* 

i wanted to maJce a comment about ERDA because I think 
A-i. Teich's comment abol^it the ERDA plan and the ERDA straight-- 
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jackets ara; a kind grim reminder that some of the approaches 
that yimrB taken^ with the program with some other 

programs such as the DOT -.university prog'tam, or rather the main 
body of research of DOT /^ illustrate a vmty sirious f allaey that 
a bunch of people^ however well ad^feed , cduld sit "in Washington 
arid lay '^dut a plan that is the only way to [accomplish the^na-:^ 
tion'tf objectives. This is nonsense. The Congress .wfs wise' 
to mah^aate ERDA to develop a plan. The f ac^. is 'that it is going 
to b^ enormously benefipial to everybody that they, 4^#ve to turn 
in their report ca*rd png^ a year and Congress gets tb grade .iti^ 

^^^On the Qther hand, for people to believe that all of 
!:>Ahe depths^ are covered^ in 'this plan* is foolishness. There has 
^unfortunately grown up a philosophy already of bureaucratic 
^straight jacketness 4.n ERDA .that tends to insist that ever^ything 
that is in the plan is correct and [people should just siftn up 
to do a 'particuiar piece of the pla^ or if it is not in the 
plan it is not worth thinking about* That is a very, very un= 
fortunate point of view because it will tend to exclude crea-- ' 
tivity. J^^will tend to exclude interdisoiplinary approaches, C 
And, it w*ill^end to exclude from this very important area of 
^e nat^on-s R&D program, the ^very kind of -^o=cal led holistic 
approaGh thaW we- started this meeting with, * 

V' ' I ' U. close with a remark about the three institutional 

grants aside from its enormous institutional grants to its cap- 
tive laboratories, th^at I know ERDA to have made. The fii^st of 
the grants, out of the ERDA university programs, is, wpuldn't 
you guess, 1.5 million dollars to MIT, The scuttlebut on that 
basically is that, sure, there might be more leverage in the 
second and third tier universities, but nobody can criticize you 
if you give' money, to MIT, The other two institutional grants 
that I know of, institutional in the sense that they have multi^^ 
. .year continuity, sizable sums of money and so' forth, are, on© 
. to the Institute of Energy Analysis ^t Oak Ridge which is essen-- 
tially a holdover from the fact that Al\?,in Weinberg was in town 
for a while, and *another to , you wouldn't guess, the RAND Corpor- 
ation, whatever harbinget that is for thd" future, it is clear 
that institutional support is possible with EKDA* It is not" 
clear whether the bureaucratic conditions will^'be any better than 
they are in the pt'evious examples that have beenO discussed * * 



^ I^n Mitroff : what are the implications ^f the Simon 

Report ( Social and B ehavi pral Science Programs in thie National 
Science Foundation , National Academy o7~~S^ieiice"s,'19 76) for RANN? 



Tom Sparrow : The Simon Report , Ian , as you know , is 

highly critical of the social science effort within RANN, Un-^ 
fortunately, the report has a certain d^ath wish about it that 
conceals somG very^good pjciints the report makes ^ The essence 
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of it is we must return the control of RANN to t^e research 
community or else there are going to be some ^ dire consequences. 
' \ . 

The report essentially suggests tijat we should (1) re- 
cognize RANN aiong disciplinary lines ; (2) move away from|the 
strategy that ^we have tried to. use over ^e years of having 
problem selection and research' priorities essentially governed 
by users Mnd not be the generators of research, Tfiese are the 
two funda^nental points that the report makes, 

^ I think thal^ road would lead to ^disaster for .RANN/ and 

-I'll tell you why. This pressure means that RANNi in order to 
-survive, is going to have to start developing a constituency, 
and that in itself is going to give it (RANN) great problems . 
What is that constituency? The .universities complain, but I 
'- am convinced that a sound applied research program miist involve 
a balance between problem orientation and user orientation and - 
research orientation, 

^ Wha^ must RANN then do in rpsponse to the NAS report? 
They must generate a usej^ constituency* I think that breeds 
trouble. The reason is that we are going to end up doiri^g 

in RANN, since the line agencies don't like us what we do 
is we make them look foolish odr cons tituency is going to 
have to be 0MB and the White House, And we will soon* be ^known / 
as we are in danger of being known ntow, as the Executiv%Jranch 
Policy Research Group, ■ ' * f 

■ i . - ' ^ ; ^ ' ' . 2 

Uimdenti f ied..Speaker _Well/ i^ you read the report ^ 
carefully, nowhere do they ^chootffe' to define the te^m^^^qlia^'i^ty ' . 
, I can tell you what it is. It means that we havenK^t got the 
' best per forme r's^' in terms of the academic pecking order doing 
our work. The reason is that the ^best performers don'* t want ' 
to do^applied research, ^And, I dor^Vt want to do it either. 
It- is. more fun to sit around and build my' little models and 
l^t them fly if I can only find a turkey to give me^ money to 
' do it^ As soon as -the turkeys„ left we had some problems , 
' - ■ . ■ * / 

* What they are doing is they are keeping the standards^ 
of quality solely in terms of quality of academic effort. 
That is only one of the two criteria that RANN must apply 
to w^rk. The second one is usefulness, 

i .. ( 

\ Unidenti f ied Speaker : .Let^s talk about that because 
I knfcw that one very well^,- That report addressed one thing 
^in tcVms of user quality, and that was the necessity in terms 
'bf thp review process^^ of making sure that the universities 
played at least an equal role in tte review of RANN users. 
I have no objection to that at all. As a matter^- of fact, p 
I th ink t h a t i s a wo nd e r f u 1 1 cl e a . 
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" what P have found from our dat^^is that 

the failure to view p^oblertis (holiBtically) 
is as much, if not a qyeater problem among 
researchers as it is f^'.poliay^-makers / 
researchers^ in th^ maiii continuq to view the 
world asrif it were bivarian^s and research -it 
accord Irtgly, " / ^ 

■ * Nathan Caplan 

- g- 
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UTILIZATION AND PUBLIC POLICY: 



SOME LESSONS FROM RESEARCH 



" Nathan Cap Ian " ^ t 

The University of Michigan , ; f 



: ■ ■ ' - . * .^--^ . 

One of the questions that Ir^ave repeatedly ask^d 
myBslf for the last few days is '*Whv| am I here?" ^ At fir at 
I began, to think that perhaps my difficulty is a con^eguehce_ 
of the lead-of£ presentation (C. West Churchman's Key-note 
Address) which left-^me wit^ the sense ^of ^exastential lone-- 
liness and mixed feelings over^the possibility of^ being 
o^neffable* The more I ' ve thought about it, however, the 
more I've come to realize that ^my "Why am I here?" problem 
'derives from having prepared a presentation based on inter^ 
view dat^^ith 204 upper^level ,^ policy-makers in the 
federal government , the result^ of which share very little 
enthusiaSm with the descr iptiojs^ of either policy-makers 
or the^ policy-making prbc^'ss as -.described here over the 
past fe\jl 'days. ^/ = ^ ^ ^ 

SOME loCAMPLES ^ j \ 

1 . *pher Nature of Knowledge Used " v- 

The concern here has been exclusively with under= 
utilization of scienti fie knowledge , I think we should also 
be concerned with the nature of knowledge which is used* In 
particular, I find myself concerned: with the over-- reliance 
on information controlled entirely ^y the using agency and 
the consequences of such institutional insularity of the 
total utilization proQess upon the "intelligence value of 
the information conveyed." 

To a large degree the knowledge used in upper^ level 
decision^making reflects informational needs as def j^ned by 
the individual policycmaker ■ Of 57S self-reported instances 
of uses of empirical ktiowledge^ identified in the study^, the 
knowledge used in 80 pkrcent 'bf these instances was initia^lly 
ordered at the ^pecific^ request'of the policy-maker. 2/ 

Further, this identification of information needs 
by the user appears to be m&de largely on the basis of thp 
user's experiance and intuition. Resportdents were questi led 
regarding personal contact with social scienti tists , particu- 
larly those with expertise in the substantive policy area 
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related >fc^-^he respondent's job responsil^lities . The J 
pyrpose^Wr' these items was to determine there were an 
influential "invisible college'' dperat^ag* ' 

Upper^level governmental decision^makers appear 
to have very dimited contact with social scientists r either 
formally or informally^ and when asked to identify social 
scientists wtiom they personally knew, persons with established 
reputations "are rarely mentioned. In response this ques^ 
tion the respondents would riiost often mention someone on 
their staff who had taken some coT4^stes in the social 

sciences . " * . 



With few exceptions , "social scientiSbs and upper- 
level pplicy-makers are not^ linked into networks that would 
bring them into contact with persons, especially outside of' 
government, who could proyide professional advice and expertise 
oti matters yetated to the social sciences* I In fact, the ^gap 
between social ici^ntists and policy-makef'a seems as obvious 
as the gap h^tween the humahities and the hard sciences de^ 
scribed by C*. P* Snow in The Two Cultures. 



The funding gpurce for 218 of the primary research ' ^ 
reports used hy the respondents were identified and are shown 
in Table 1, 

Table, 1 > 

Distribution of Knowledge Use 
by Source* 



J Percentages of 
Source / InBtances of Use 



Using Agency (conducted in house) 51 



m 

4 



Using Agency' (extramural funding) 3 5 "fc 
Other Governmental Agencies 8 
Nongovernmental Agency x 6 ^ 

ro"o 

\ 

\ 

\ 

*Basec^"on. 2 1 8\ins tances of utilisation involving primar^V 

r e s e a r e h / r e poi^ t s , 
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^ Fifty-ona percent .of\ the research in these inatances 
of use was conducted in-hQuse\, Another thirty^five percent 
was extrainural^ but funded by the ^sing a^gency. Eight percent, 
of the instances of use involved research funded by government 
agencies other than the using agency ^ and six percent involved . 
research , inf oiTnation sponsored by nongWvernmental agencies • 
Thus ninety-^fdur percent of all research activities repreBBnted 
* in the instances of use was either funded by the government, 
conducted by the goveDhment, or both; and eighty^six percent 
yas funded or conducted by the using agency.. 

N ^ One infrequently used information source de^serves 

ip#^cial mention* Other than research conducted in foreign 

, countries on issues of international relationW, no more than 
two percent of the reported used involves policy-relevant re- 
search conducted outside of the United States. Whether foreign 
research, such as that in the areas of health care and job 
development are known but deliberately not u'sed, or whether 
such research is simply unknown, cannot be determined from 
'this data. However, contact with researchers outside of the 
United States would indicate that a considerable ainount of 
research /pro#jced in the United States is used in social 
policy-^ related decisions in other countries. Many foreign 
social scientists are trained in -tWe United States, while 
few U.S. scientists are trained" abroad . It may well be that 
the ^tJ.S, social scientist community and those who provide 
information to policy-makers are not as conversant with 
relevant foreign research compared to their counterparts outside 
the 'United Stdtes. In any case, policy-relevant work is pro- 
duced outside^f the United States, andjeither because such 
research is unknown or ignored, it is not used by persons in- 
fluencing policy-^related issues in this country. Further, my 
personal impression based upon partici^tion in utilization 
conferences outside the country, is that the best uses made of 
U . S .'-^produced sociai science research, partici^arly the more 
basic research, occurs outside of the United Spates. 

The fact that policymakers who eventifally use research 
knowledge, order what information is perceived needed to meet 
those needs based on their independently derived definition of 
the problem, coupled with the fact that the using agency ' f 
controls the production and procurement of the information / 
necessary to meet those needs, is disturbing. It implied a 
utilization system which^progressively delimits the opportunity 
for new ideas and research finding to reach those who make 
decisions at the top levels of governmental power, , It is a 
closed rather than an open h 'Stem in that it does not look' to 
the outride for help in defxning informational needs and re— 
sorts to a combination of organizational arrangements that . 
have the practical effect of guaranteeing control over the 
information to be used, ^ 




I 



- 2* i!h& Klnd$ ^of; Knowledge Used 

It has been argued that knowledge for^ self-exploration^ 
valuei and other important forms of nonscientific knowledge ^ 
should be used by^-pol icy-makers , Well, they do use alternative 
^ sources of knowledge and^ perhaps more often and for better 
purposes than most here would suspect. In fact, I have f6und ' 
myself more troubled over their use. of scientific knowledge 
^ than their usei^of alternative knowledge sources in policy 
deliberation. ^ 

Originally we were intarGsted in studying only the use 
of empirically grounded research. But it was quickly discovered 
that policy makfers used two types of social science information 
and often did not distinguish between them. They use two kinds 
of social science knowledge ^ — "hard" knowledge from primary 
scientific sources, objectively reviewed, an^d "soft" knowledge 
from secondary sources subjectively integrated. 

From the standpoint of traditional criteria employed 
by social scientists to measure utilization, the amount of 
empirically tested knowledge use and its importance in the 
policy^formulation process may appear disappointing. In the 
absence of time 1 - time 2 comparisons and in the^ absence of 
cross national data, it is impossible to say with certainty 
whether the identification of 575 incidents of knowledge use 
at the upper level of government- decision-making represents *a 
high level of research utilization. Nevertheless, while these 
575 examples represent a broad spectrum of use and come from 
agencies of government with diverse interests^, target or client 
populations, and missiona, these rlnstances reveal that hard, 
empirically grounded information is used in "screwdriver" 
fashion. It is mainly used for instrumental applications, 
usually to monitor, or to measure program inputs or outputs, 
but not for the putposes of unders tanding the relationship 
between them, 

* It is surprising, therefore, to find such wide concern 

^^over nonutilization and many persons devoting their talents 
to devising schemes to^et more knowledge into use. Indeed, 
if were to measutG jutil ization in terms of research or teisted 
knoyledqa produced by social scientists, there would be reason 
to ^argue for more use. If, on tho other hand, we define social 
science knowledge to include "soft" knowledge in addition to 
the more objective, formalized knowledge traditionally produced 
by social sciGntists, we would have to consider the amount of 
u t i 1 -i za t: ion as. 'faLrly high and as playing an important role in 
pol icy formulation. Its use is "conceptual , rather than instru- 
nir^ntal and, in consoquenco, it plays -a, greater role in formulating 
policies and in dcrivinq an ''understanding." of their effects. 

r 
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The importance of "soft'^ social science knowledge was i 
particularly evident from responses to the foll9wing questions i 
"On the basis of your experience in the Federal Goyernment, 
can you think of instances - where a new program^ a major program 
alternative, a new social or administrative policy, legislative 
proposal or a techni^cal innovation could be traced to the social 
sciences?" Eighty-two percent of the respondents replied "yes" 
to this item, and were then asked to provide eKamples of such 
knowledge- applications, ApproKimately 350 examples were given, 

^ The policy areas represented ranged widely and were as 

4ikely to be technological or medical issues as the more 
strictly social policy issues {e*g., the decision not to build 
the SST, the establishment of water and sewer construction 
assistance programs, highway construction projects such as the , 
Interstate System, the decision to go to an all voluntary army, 
the selection oP' particular diseases such as sickle cell anemia 
and cancer for major governmental researLch funding, the lead- 
base paint prevention program, the establishment of the Environ- 
mental Protection Agency., the Gl Bill, consumer information 
.programs, major programs to ''humanize'' management in gov^rnment 
Moderations, revenue sharing. Head Start, manpower and development 
programs, etc.). All of these and many more programs involving 
governmental actions of considerable national importance were 
in some way traced by our respondents to the social,^ciences * ' 
However, what seemed most crucial to these decisions was the 
application of what has been described here as the application 
of soft rather than empirically tfested information produced by 
social scientists. This is not to deny that tnany respondents ,= 
provided citatiJns to specific social science information, > 
particula'rly research, and emphasized' importance in^ the decision 
process. But such information was usually only of ■ some instru- 
'mental importance, and the final decision, whether to go or not 
to go with a particular policy, was more likely' to depend upon 
an appraisal of social considerations from the standpoint of 
a "social perspective,'* deriv-ad from "soft" rather than "hard" ' 
knowledqe:. ^ . 

It is unlikely, of course, at least indirectly, that 
social scientists may havq played a major role in establishing 
this kind of social sensitivity or ethos that this "perspective" 
representB, if so, they seem, urjaware of it and certainly fail 
to mention if' in the mount i-nq/i^^^^ on knowledge utilization 

and social policy.: 

3 . I n f o r m a t_i o n P r o c c3 s s i n g S t y J. ^ j 

Our di scuss ions on undo ru t i 1 i za tion have concentrated 
1 a r q G I y o n o r c j a n i z a t L o n a 1 c o n s t r a j n t s a n d the i n adequacy of 
technoloqical moans for acriM^r:inq data. It should also be 
recoqnizQd that some less ubvi'.jus and "be tween = the=-ears " factors 
also play ma jnr rf^Ios in a*^ t crm i n i nq u t: i 1 i za t i on . 



Thp ways in which pol icy- makers process information 
appear have different oonsequences in determining the 
amount kinds of knowledge used in arriving at' a policy 

decision even after variables such as rank and department are 
c^trolled^ atatistipally . - 

Bef^-fB kescribing these styles it is iniportant to comment 
briefly on the kinds of information inyolved and their functions 

. in the decision- making . While, scientific and extra^scientif ic 
are appropi^late *^ahd proper labels for the issues under discussion, 
it willrfacili£a±e^~understanding if we think in functional terms: 
Consider "scientific*' as referring to matters bearing on the 
internal logic of the policy issue, that is, pertaining to the 
gathering, processing, and analysis of the most objective 
intormatioh available to arrive at an unbiased diagnosis of 

■the problem; and "extra scientific" as bearing on the external 
logic of the policy issue, that is, pertaining to the politicaL, 
vaiue-^based , ideological, administrative, and economic consid- 
erations involved. 

The c linical orientation . The federdl officials who 
expressed this style, approximately twenty percent of those 
interviewed, were the most active users of scientific infor-^ 
mation. They combine two basic approaches td^ problem jolving . 
First they qather and process the best available information 
they can obtain to make an unbiased diagnosis of the policy 
issuer. They use knowledge in tjiis way to deal with the 
"internal logig" of the problem. Next they gather information 
regardi^ng the political and social ramification^ of the policy 
-issue to deal with the "external logic" of the problem. To 
reach a policy djcision, they finally weigh and reconcile the 
conflictlnq dictates of the information,: 

These policy-makers use the largest amounts of social 
research and, probably, tlie largest amounts of information of 
ail typos, scientific and extra scientific, in their attempt 
to deal with policy-reia ted problems. 

The aca(d ennic orie ntation . The largest group of social 
science iriforma'tion users, apjiroximately thirty spercent of 
thosr! interviewed, processed information^ith h.n academic 
orientatLon. Thc^y ara r)ften experts in th^ei^r fields and prefer 
to devote their major attention to the inbe^al logic of the 
policy issue. ^rhey are muc:h Less willing, however, to cope I 
With the extfMnal real i.t lob lhat confound this type of problemi 
Considerations of the (^xterna.L logic of the problem are likely ' 
viewed ^is .i^ menace to the prestiqc and standing of their 
expertise. Conseque n t L y , th^:^y may be the most informed on 
5HC i ent L f ira 1 ly levant i n ff.) rma t i on , but they use such infor- 
mation qn mod'.* ra tt.; nmountH and in routine ways to formulate 
and evaluate frolic- issues. T'he -:e .deci s ions are made largely 
on the fuiHi.-! of h(/ . e iit. i f i ca 1 .1. y ct. r.rVod information, with minimal 

USr ■ q ' 'i-q r. j . ;i = i ■ • . ' ^ M • ■ ; mI'm r-;i), 1 f- ' < in . 



j!llPi^^yg^%.^_y_ q_rigntatiQn , Comprising ^another twenty 
percent of the federal officials, this group- is much at home 
in the world of social^ pol i t ical , and economic realities. 
Their use of social science information is Mmited, but when 
used, its use3 is almost exclusively dictated by extra scientific 
forces to the extent that tht^y will at times intentionally 
ignore valid information that does not fit the prevailing 
political climates. Their preoccupation is with the external 
logic of a policy issue and the function of scientific knowledge 
when used in that context is larcjely to rationalize a decision 
made on extra scientific grounds. ^ 

It should bo aBBumod that these respondents are uninformed 
on scientific information that pertains to their policy-making 
responsibilities. Nonutilization aitiong these respondents may 
be best headed "Deliberate nonapp I iba t ion ^ " (i.e., they absorb 
such information, but make a dciliberate effort to avoid 
application unless tho in normation supports their position 
or can be used to attack an opposing position) . Thus^ nonuti^ 
lization among these rcBpondontB , doBs not meaii they ignore the 
relevant information; it: cimj:^ not mean they fail to understand 
the meaning or no] i'-y rt.d.ovancc of: their social science findings 
(xndeed, in sonic iii-^T. --fjos, it is clear that rejection arises 
because they undo rst. unci ^ >n] too well) ; it is due to the failure 
or the in formal t i on to nni i ' lIUji r rnir poses. 

It is "i mpoH B i b 1. to t^' I ! from the data the degree to' 
which a person's i n i u rm^i I: ion processing style is dependent upon 
personality ractors, cognitive stiyle, or differences in the 
way members f the various pre:) f ess ions are trained to use 
in forma t ion , None the I T'Sh , hovj in format ion is processed and 
appi i'^d influc-fu:u .i f i. L i i-^a M on which, in hurn, is related to 
the intent tn roMua i ri in n<'.)vu riduowt . Vi a sked ^respondents , 
"Do you plari t-^ rc:iiain in (lO vt-naimen t ser vice and found a 
s:i::ab.le nnq:it:!\^; ccj r re 1. a t i n : i (Gamma ='=-.37) between their ; 
intentions to r-Mtiai-n in af>\u*rninent and the level of social / 
science i n f o r:rb.i ; on - l1u^ hichor rho respondent's level of 
utilization, thu nu;i^^' i ikfd. y i\u [danned not to remain "dn govern^ 
men t . 

Any numb^'M" of i.ntcr(Osi: i na hypotaeses could be created 
to" account. i\ Tr Mii.: f i ad i nq . But recjardless of a possible 
expl ana t' ion , -:\ ' l^;uHt 'wo inion riant i mp L i ca t LoiVs are clear: 
(I) Up^->t:a; luvcil i^nl i c K ^ : r- \-Ji\f^ nirikc the most use of social 
science i rd'Oriiait ia^a In Llifir v;ca^'k app:trently are not sufficientfy 

itisfia'^fi V/ 1 (" h f rr o i >/■ a\: in cc v=o rnmen t fo want to make a career 
it, and (J) th-.^ ^:c<^'■^a r^" at i Lization is not likely to 

icrenS'' in f.irur^.; in a-o 1. 'ktdy i t will decrease oi 

nt bijst , r^inia 1 r? . I ;h ^ n in:<', Wo can ok poet to find loss u^ 
l^.^iad ff'drooil ■ -i^ - 'Mt o/t *n w!"h n cidnical orientation ^to, 
infornint mjm or- )O.^-0vina .ino :iioa =. ■ witli an advocacy orientc 
l1"i'.i;-0 ^- i'l'O'^'iC' I ;u.'' 'O ;; 5 \.[\ :,(:]'^:[Oo information in pc 




matters i:s a sorious objective of government, means must be 
found Qither to provide greater incentives for higher utilizers 
to remain in government or promote utilization among the low 
utilizers by increasinq its importance in the system, of career 
rewards. 

4. Viewing Problems Holi stically 

Finally, much emphasis has been placed pn the issue of 
holism, during this conference and T completely agree with its 
importance. Thpre is simply no other way of viewing socitfl 

^ problems and anyone:? who knows about iuch problems is aware ^ • 
that there is no way of conceptualizing them adfequately without 
thinking in terms of multiple causation. But what I have fourid 
from C5ur data is tha^ the failure to view problems in this 
.way IS as much, 'if /not a greater problem, among researchers as 

y it is for policy-makers.^ Oi.ir respondents continuously stressed 
that researchers great 1^ oversimplified the complexity of the 

— ^^roblC'ms they 'researched. The fact is that researchers in 
the main continue to view the world as if it were bivaria^nt 
and research i4 accordingjy. In consequence, what we have by 
w a y o f pa 1 i c y - r e 1 a t o d r e s e a r c h is an u n q u i d e d a c c u mu 1 a t i op 
of par t icula r IS t i c] y focused studies which, in my view, are 
less usf^ful than one syigle, well-conducted, multlvariant 
study on tho.same topic. 



CONCLUSIONS 

R ill u a t e cT 1 y , o n e ti e a r s e x p r e s s o d that there is need 
for Imkinq the producers and consumers of scientific knowl = 
edge. The need for a different set of relations between 
social scit^nce knowledge producers outside of government and 
knowLedgr^ users i.n policy-making positions is quite clear, 
b u t t h e p r o b 1 o rn o f a c h i e v i n g e f f e c t i v e interaction of this 
s o r t n e c e s s a r i 1 y i n v o 1 v e s v a 1 u e a n d i d e o 1 o g i c a 1 dimensions 
as wel I- as a^chnical ones, 

/ ' ' This IS not an issue that has gone unattended/ In 

fact, t h e r e h a s^ b e e n m u c h a 1 1 e n t i o n given to training k n o w 1 e d g e 

ut i i i 5^a 1 1 on" expr^rts, building knowledge retrieval systems, 

and exp^^ r i incM'i t i ng with knowledge transfer groups in orddr to 

.i.n to r Uk:c;^ snciaL ^UM.^jncn knowledge production with policy 

i n fornia tiion nuods. Those Lransfer formulations aad "linkage'* 

efforts, howevcjr, hviivo .lartjoly been based on oversimplified 

i. n terprc'fa L 1 nns a the ''gap'' problem, and on an aver reliance 

V)x\ an assumed patforn of knowledge^ use involving '*hard" 

informal \'~y\'\ ( i , da La based) . This type of social science 

knowh'dac i ^^ uhchI in a vast number of d i f fe reh t ' convex ts , but . 

only r-ir^Hy is policy fprmulati.nn determined by a concrete, 

[Ki ;.h r -by-pf H n r r - d i • i : ic -..^ nn omp l r i-i:al ly , grounded data. Although 

t hc' i nc ^ i t" - : c " s cd " info rnia L \ on ( i , c? , , nonempi r .i ca 1 ) on 



governmGnt functioning is '^xtrernely aifficult to assesSi our 
data suggest that there widespread use of soft information 
and that^ its impact on policy, although often indirect^ may . 
be great or e-^ven greater than thc^ impact of hard information, . 

In consequence, most effortg to reiy orf' new technologies 
to improve the%5ibility of decision^makers. to assess the right 
i^Jdrmation, where it is needed and" in a for;m in which it is 
heeded, have not been remarkably effective; For ex&mple, 
despite the s i zab le Investment of effort and funds that have 
gone into the developTTOqt and promotion of computerized 
information retrieval sy'^^tems , there is no indication that 
they have lived up to their promise. They clearly have not * 
revolut ioned and , perhaps , not even enriched, governmental 
decision makina: the basic r>rnbiems are nontechnical. ^ 

What is needed is to come to grips with the difficulties 
of bridging the , perspec t i v es of social scientists and policy^ 
makers, not necessarily the individuals themselves. Insofar 
as the social '.scient ists nrici user contmunities are comprised 
of indi vidua 1 s with di/ f er L ng a.b il i ties and inclinations to 
deal' with^ the s-cient.iflc and oxLra scientifip aspects, of 
policy issues, effuctive ut.iIiKjtion probabl^^ will proceed ' 
best if it LB pursued^ by n st:^t of individuals representing 
d i f f e re n t co mb i n a t in n t^. o t re -> 1 u s and s k il 1 s who are 1 o cat ed 
in an . insti tu t ional arranLiment which allows them to take into 
^account the* organ i v^rt lonal factors affecting both the production 
and use of Knowledge. 

■ 

The pri^ciso roles played by such a group would vary 
substantially deuendiriq upon the availabildty of relevant 
social science i n f c:. r:rri t i (.mi and t:he policy issues involved. 
At a m.i.nimum the group musf ^jf^ capable of 

1. Mah-MV] Idealistic nnd rational appraisals of 
the relet iv(.j rue r i l of the enormous amount of 
• 'J i vc^rs i f 1 ec! information which abounds in the 

soc: la i. :KJ .i.enees ; 

^ Jreatiric; accurate and concise trahslatlons 

of HOC la I science research . tD- faciliate 
c■^iUlfnurl 1 rM t i.o n w i. l h the po 1 i cy-- se 1 1 1 ng community; 

^UjcO' j n : i fie ind u i s t: i. ne ii .i. sh i ng' between scientific 
• ' ..ind -e-e ! :-;e lou t 1 f i k nr)w 1 edge Mieeds ; 

^ (M:'al ine w i t li the V a. I lie -^i issues and hu rea u^cr'a t i@-^ . 
^rire;.:M^n Mu* i i n f ! ! h;-^ ncf^' the production and use 
' . ■ f ^^tu; Ml t: i f e ^ knowl*Hhpa; ,and finally . ' 



..■). Gaining, the trust ofy?policy-iti.akex"'s and 

obtaining- sufficient k'nowleage of policy 
^ ^ , processes to substantially introduce sbciali 

science knowledge in useable form into^'the / 
pol icy--making process at the key point where 
It will be3 most ' likely -to' be used. 

' These factors require a combination of individual and 
institutioilal characteristics that is not easily achieved. 
The difficulties of effective .utilization in governmental 
policy-making should not be u^nderes timated . If, However, 
government is serious in its intent to promote the application 
of research findinqs for the public cjodd, then 'the way to 
proceed toward that objective is by experiment inq with various 
forms of knowledge "transfer" groups designed with -a view 
toward . . ^r-^ 

I 

• Improving the capabilities of present utilization . 
arranqerilfents and , ' . 

• Dovolc^incj new institutions for the purpose 

of coupling scientific knowledge production with 
pol icy cjoals ancl objectives , 



FOOTNOTES 

1/ During the period of October 1973 to March 1974, 204 

interviews on social science research utilization and 
po l-i cy f o rma t io n were conduc t od with' pe r sons ho 1 d i ng impo r t an t 
positions m various departments, major agencies, and commissions 
of the: executive branch of the Unittr^d States govesrnment. Within 
the governmental hierarchy , almost all of the respondents were 
either political appointcos imme'diatcly below cabinet rank or 
hiqh level civil sorvanLS. The mean income of the respondents 
was approximately S 34, 000 a year. 

Th e ma j o r i t y o f r e:^ s po n d e n t s were e x p e r i e n cc ed persons/" 
' T h e a v c r a ( j a t i rn c i n t h e i r job w h e n i n t c r v i cs we d was slightly 
over two yoars Foj^ [)olitLc:al appointees and approximately 
si.x and a half years tor civil sorvants. The respondents 
were chosen from nqencies which re[^resent the entire range 
o qovernmontal ac t i \/-i. t ion , not simfjJy those concerned with 
social policy, social proc^ram impl emcnt^a t ion , sncial problems, 
or the U i ko . 

I'h^' interviews conchicteci by professional interviewers were 
carri.eci out: on n f :k:o= to = f ace hanis. The average time 'required 
tor oncb Knf:-M-^N-'W v/a5^ about one unci a^half hours. The inter = 
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views" were recorded on tape. During the course of each inter- 
viewr the tape was used by the interviewer to^help edit and 
complete the written narrative on the interview form. These^ 
tapes have also prpven valuable for coding difficult open— 
ended items. A detailed account af^' this study can be found 
in The Use of Social Sciences Knowledge in Po-licy 'Deci sions at 
the National Level , ~N7 Cap Ian 7 h~ Morrison and R ..^.S tambaugh 7 
Inst ftute for SocFal Research, 1975, Ann Arbor, Michigan. 

2_/ The term pel icy-m ake r is useid here to refer to the upjper- 

^ J^evel deci sion^makers included in the study. It is not 
meant to imply that the respondents dictated policy,, but rather 
to indicate that they were in policy-influencing positionse, , 
The conclusions per tain only to the influencing of policy, 
'"i at the upper level of the uxecutive bureaucracy/ sinc^»'^fte 
utilization and application of social science informatibn at 
lower devels cf government were not examined, | 

Soc ial science knowledge o^^ social science in formation 
refers' primarLly to ;i n, for ma tion de"rived empirically from, the ^ 
following behaviora] sciences: psychology, sociology, 
anthropology, polit Leal ncience/ and the mul t idl sc ipl ina ry 
matings of fields {e.cf,, beha vioral-economics , behavioral^- 
geography, psychiatry). Tliese terms hcive been tlefined as such 
in order to describe th^:^ iiinits of the inquiry, not to imply 
that thefre are not other fields within th^j^^rbcial sciences. 

In the 1 i terature^ do*a ] ing with utilization, certain 
important conceptual discriminations are ignored, and others 
^re not made Gxpl^icit, particularly differences between such 
terms as d i s s e m j n a t i o n , u t i 1 i z a t i on , a nd ^ a ppj 1 i c a t i on , In 
coding for utilization, attention was limited"^o instances 
of use where the dec: i s 1 on- make r received pol icy^relevant 
social scienco information (i.e.^ by dissemination) and 
reported efforts to fjut that knowledge into use TBy ut i li zation ) 
even if this effort to produce an impact (by application] was 
unsuccessful, Thu:s, u 1 1 1 i za t ion ^ o f knowledge in the context 
of this study occur r^.ui ^vhon the respondent was familiar with 
at least one relevant, rf-search study and gave serious consider- 
ations to and attonipt-erl to apply that knowledge to some policy-- 
relevant issue. 

\ 
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. ' . COMMENTARY 

'1. 

Saleem A* Shah 
National Institute of Mental Health / 

My comnients v/ill be in two parts. Firsts of course, I 
will discuss some issue^^in Nate^s ^ry stimulating and 
provocative paper, but due t6"^^imi tations of time only 
few points will be raised. Secondly, I would like to address 
some broader issues Relevant to the perspectives of pO/licy-^ ^ 
makers and program administrators in the field of social 
problems and the the level of Btate and loca^* governments . 
This group of policy=makers does not appear to be represented 
at this conference and hence an impor^tant dialogue I feel 
has been lacking. 



Regrettably^ unti 1 rather recently many segments of 
the academic and scientific community have not displayed 
very much^ interest in addressing issues of research inform= 
ation dissemination to potential "users" of such knowledge^ 
^neither has there been much general effort to facilitate the 
diffusion and utilization of such knowledge. In part such 
response, or rather the lack of response; may have related 
to the- 4if S^-^^^t value and status attached to so-called 
"basic" research as compared to "applied" and "policy- 
oriented" research. There would appear also to have been 
some appr^ehensioh on the part of some scientists that they, 
mig^it be viewed by their colleagues as "hucks'ters" of some 
sort if they sought to facilitate public utilization of 
their promisrnq findinqs. Hr^wever, the CRUSK gro|ip at the 
University of Michigan has been quite conspicuous for its 
long interest in and devotion to research utilization. 

Now to some specific points in Nate's paper. One 
would tend^^ to -agree with the author when he notes that the 
data of Xls^ study "are simply too limited" to allow confident 
interpre tat^ions and condlufeions even though the findings 
are most interesting ancyfurther investigation , is strongly 
indicated. Despite the~f"Mrly large number of ^respondents 
and the rancje of federal agencies covered, wide generalizations 
may be problematic, especially with respect to policy--makers 
and top level program administrators in other organizational 
contexts, e.g., in statr: and local governments. 

^ In survey research one typically has to place heavy 
reliance:? on the meaning and accuracy of the verbal statem.ents 
of the respondejnts , and these statements in large cneasure 
provide the dtita for subsequent interpretations and conclusions. 
This bQlng the case, one must consider factors such as inter- 
viewer and interviewee biases, the response set of the 
respondents, and th*:* demand characteristics of the particular 
interview situati^)n. por example, in this study the invest!^ 
gators worr: ' m m im I •;'m;\' i n t f'^rcjs ted In j.earning about the 
UHO of social oc'Luiice .icnowiedgc in policy decisi'ons* 
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Responses to the question, ^^"Do you flan to remain in 
government siryice?" are "not easy to interpret since they lend 
themselves to a variety of interpretations^ Just last night, 
fo^ instanoe, someone cited a finding in Nate's study and 
'used it to support a particular view or belief- The finding 
referred to was" that .the higher the respondant's level of social 
science research utilization, the more likely that the person 
planned not to remain in government. Or, to put it more 
.accuratelyT the more likely certain respondents were to sa^ 
that they did not plan to remain in government. 

If we take the above response to the question cited 
as an indication of attitude toward the particular govern^ 
mental position at a par ticular point in time, we could wonder 
about the extent^to which the expressed attitude might relate 
t-o actual subsequent behavior, viz., did the persons stating 

plan to leave their positions actually do so? One m.ight 
also view the response to the same question as possibly 
providing a valid statement of intention. In this case, 
again, the validity of the statement of intent would need 
to be assessed in reference to the actual subsequent behavior. 
And, lacking information about the subsequent behavior and 
whether in faci it related to the attitudes expressed at the 
time of the interview, it is not entirely clear what meaning 
and importance should be attributed to ^ the particular response. 

What I am trying to illustrate, of course, is the \ 
ambiguity that understandably attaches^ to a lot of social 
science research as well as to other research on many such 
social issues. Hence, it: is not easy at all to draw clear 
and reliable conclusions, nor to make unambiguous policy 
recommendations. Moreover, given the differing and at times 
even conflicting research findings, and/or . conflicting inter-- 
pretations of rather similar or even the same findings, it 
must be considered rather sound and sensible policy fo'f public 
decieuon^makers to not rely too heavily on research findings 
alone. In additiorv, ft is known that decisions regarding 
complex social issufcs involve numerous other considerations 
besides the findings of empirically grounded research. 
Indeed, if the respondents in the study accurate ly ^ identified 
5 75 "incidents of knowledge use at the upper level of govern-^ 
ment dec i s ion-making , I would certainly consider this to 
be a^very high (perhaps even unbelievably high) level of 
research utilization. But, as mentioned above, I do wonder ^ 
whether the demand characteristics of the interview situation 
mav have caused the rcrppondents strain and to stretch to 
find examples that would demons te both their awareness- 
and their utilization ot social science knowledge . Finally, 
it is also known jthat broader social and\ poll tical consider^ 
ations are often very critical to policy ^decisions and that 
research findinqo mxr/ tend to be used, to provide a more 
convincin-r and 'N)h jet ti ve rationale ^(porhaps even rational-^ 
ization) i.or do- m iomr bosed on otdicr grg^^inds. 




Dr , Ccnp Lan makes a very iniportant point when he 
identifies a major need and problGm as that of bridging 
the differing = perspectives of social scientists and poiicy= 
makers. There are rather obvious difff^rences with respect 
to education and training values , roles, and differing <^ 
career conting^n^ os,i These difforences, along with varia= 
tions in styles and ciiannels of communica t ion , tend to 
hinder easy dialogue and communications between researchers 
and policy-makers. One might tend to agree with Nate when 
he notes that the dccisiJjn-mak ing a t tup levels of govern= 
ment tends in many ins^nces to ha " - . closed rather 
than an open syste:]m in#that it does not look at the outside 
for help in do fin i ncf^^i forma t i onal needs. . . However, 
I would suggest that one should also- consi.der the ?jossibility 
that in many instances the "esoteric" knowlodqe of the 
a c a d f3 m 1 c d i s c i p 1 1 n o s m a y n o t b e p e r c e i v e d a s b e i n g v e r y 
relevant to particular policv issues, as compared to the 
kinds of "exoteric" knowledge available to uolicy=makers . 
Also, I am not sure that the typical academic research 
systems are themselves very "open" in the- extent to which 
they seek or welcome' information from policy=makers and other 
"users" with respect t:.) tine formulation of policy-relevant 
research c|uostif;ns, A.)hv-i ou.-i i v , .if science is to have more 
relevance co social nucds th^jti"^ must be a two = way street and ^• 
greater efforts on botii sides to achieve closer and more 
meaningful dialogue bn.t:v;oon knowiedcre "producers" and knowledge 
"users. " 1, ' / " 

t'i jv;!..i-,!jc|.; pu^ 1 1. J :;,vl' p"^%: as \ mi-a?^s 

L tiirri now \. . [Aiu :iac(nid ]L^i;^t\of my comments. But 
before I gcj any f iir Mioo^aio^jiy ^ cuG; very quickly the 

parficuiar oricn ta f . -^i r>f thu CenWr^with which I am associated, 
and also with resp^M't ^.o R&D that is OKoected to have fairly 
direct relevance lur addressing certain social problems. We 
support both basic anJ apT^lied research, but the bulk of our 
rc»Hearch is a{KiL.iecl and noLi.cy oriented. Our work cuts across 
disciplines auci behavioral >u=ience, Hocial science, biological 
science, as well, as -mplrical Leqa 1. studies which are supported in 
the area^ of mir cc)nc^-'rn. Also we trv to encQ^urage more 
integrat<Ki and i i.sc i plinary research tind training efforts 

to address r'nobt^n^; fssit, fvse.silly don't pr^r^sent tliemselves 
accoreing to n-'s^ i ei^M p 1 i nnry c 1 an s i. f i ca t.i.cuis . Our assumptions 
are thcit the use .a nub! i.c finidr: earmarked for research related 
to social EjrnPl':'rnn nn^juld r.e'emised larcjely on utilitarian 

4oals, i.r t.t'^ u:tir:iat^> ^rnnsratnion nf existlncf and new 
kriowledgn> irO.e ^an iibl^^ social benefits ~- and not simply for 
th^- pursuit 'C- !:nKck-in' fr-r" i [. r own sa]:e. Also, that since 
th- d. ' ve i r.p[n-n f. A knnwl-dnr.- j ■ ni i v the first step in a long 
and compP'x ;.rec-ns '\-:s'li-n: t"'^^ n ps 1 ! ca t i c ni n , sf)ecial. attention 
must tr- jiv^si ^'^^^■^^-n a ■.■nkinsin!' ^'.U^' e f f ec tinrcnoss and speed 
with wU \ n,*n=-s rriitiwn in! ni'wiii msi r^Sfi-irch findanigs 



■ j ■ ■ ^ • : • . ; N ' n n t ^ r n ' n ■ A i : ; < ^ i p c 



.a' 



prevention and araelioration of social problems. In essence , 
then,- we ,see public support for problem-oriented research as 
a means for attaining larger social goals, and not as as end 
in itself. _ 

The 'a bo vo a p pro a c h , I s ho u 1 d men t ion , is not necessarily* 
typical of NIMH. * 

Much of the discussion at this conference has been 
from the perspectives of the scientific' community and doubt^ 
less we have tended to be rather parochial in our view of 
broader social needs and the special role of science in 
addressing such needs. There' m.ay even be an assumption that 
improved knowledge and technology provide the major tools 
for preventing and ame li orating most social problems- How- 
ever, it seems not sufficiently appreciated that in many 
social areas the barriers to desired change are largely 
institu^onal and political, and that much knowledge sits 
around on book shelves and is not effectively utilized. Thus, 
the addition of increasing amounts of new knowledge in such 
situations cannot be- viewed as the major need. In essence, 
I am suggesting that if science is to be made more relevant 
to social needs a much broader perspective is needed and our 
discussions must involve policy=m^ters and other "users" who 
arc responsible for dealing with th4 problems of concern. 

'^Il^^ y^!^ Accounta bi 1 1 ty, of _S£iejT.oe 

Lg t me try tp provide a macroscopic view wi^^h respect- 
s' the competition^ for public funds. Legislators^'and other 
policy-makers probab^ly view the situation in terms of the 
limited rcivenues tha^\are available and the motley array of 
interest groups making their special case for a portion of 
the funds. Obviously, power and influence play a very important 
role in gaining better and greater access to available resources. 
And, up until the past few years, it would have to be said that 
Federal support for R&D was indeed generous - nay even lavish. 
Such generous levels of support and an attitu^^ of unalloyed 
enthusiasm and optimism about the expected role and contrib^ 
ution of science for meeting various social needs may even 
have nncouragod notions in segments of the scientific commun= 
i ty that they !uui Homo special claim to public funds and 
s \\ o u 1 d n o t b c> ii e I d a c c o u n t a 1 j 1 e 1 i ]c e ^o t h e r g roups. It wo u 1 d 
even seem that at times the impression has been given, 
implicitly if not explicit^ty , that "What is good for Science 
is good for the Country 1'' ''!^§w , we might remember that when 
Charles; Wi lson made such a statement several years ago with 
rospoct to G'jneral Motors it wks considered both sel f =-cen tered 
and arrogant:. rt would soem tnat somewhat similar public 
reaction^? mH^^ have boon aroused by perceptions of elitism, 
and that groat^;:r ijcr^pticism has develoood with regard to the 
resuli:;^ tiuiL ir-' (jbtainiiil ff^oin thr- massive expenditures for 

t) ^ 
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Certainly, the taxpayers and their elected represent-- 
atives are correct in viewing the scientific community as 
yet another interest group which, like other such groups, 
tends to couch its own values, interests, and perspectives 
as being very closely related to the larger public good. 
Interestingly, however, the scientific cominunity has not, 
at least to my knowledge,' applied systematic empirical methods 
for evaluating the effectiveness of its own activities, e.g., 
for assessing the value and the rate of "pay--off" from the , 
literally thousands of pro jects funded each year. For 
example, one could use citation indexes, assessments by 
recognized leaders in specialized scientific fields regarding 
major contributions to theory, conceptual and methodological 
advances, and major knowledge and technological breakthroughs, 
etc, to determine the percentage of all Federally supported 
research projects resulting in significant contributions. 
If some such empirical approach was used, would we find 5, 
10, or 15 perceiit of all "pr±^ jects to have provided some 
major and useful contribution? And, given various other 
national needs and priorities, what w^ld be an acceptable 
rate of "pay--off'' from. fedGrally funded R&D? Of caurse, 
the level of funding sought has very much to do with--the 
econom:^c and related needs of research and academic agencies ^. 
and ins'tt^LJ.itions and also che numbers of /scientist s needing 
res'^arch and related supported. 

I In short, there' is abroad in the land an expectation 
of ahd demand of greater accountability with regard to the 
use of public funds whether these funds involve food stamps, 
welfare benefits, farm subsidies, congressional travel to all 
parts of the world, or the direct and indirect support given 
to scientists and thp^T^''-'inst i tu tions . And researchers who 
may tend to disdain appli\d research need to be reminded that 
it is the liS e f u I aspGCts qf science that justify most of the 
financial support receivGd from goyernments. 

Active^ an^^ vigorous deba tf;/ about making publicly 
supported R & D more relevant to social needs have been under 
Wtiy in many other countrit^s as well. For example, addressing 
the issue of mission-orlGntcd R&D supported by the govern- 
ment, the Rothschild Report in the United Kingdom recommended 
that: ^ ^ p 

R ^ D with a [J rac t i c;e.i 1. anpli-cation as its ^/p"'' 
objective, must bo doriQ on a cus tomer^con trac tor 
basis. The custorm:»r says what he wants ; the 
contrac^tor docH it (if ho can); and the customer 
pays.^V 

Such ct^-v LOW w th roaa rd to problem oriented research 
very ILkely^stGris from tho as:5c»ssmont that rGScarchers often 
( perhaps^ oven tyl^icallv) opnratc^ within a value system which 
tends to'plac/-^ ^ho i.utrTi'StH ancl cjoncc^rns of the academic 
ciiacirUinc^ an\ :aK- i r wwa ^Mr^'^^'r':; air^ad of th^' rinr i a I utility 
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of research. The basis and rationale for the aforementioned 
recominendation in the Rothschild Report is indicated rather 
clearly by the following statement i * * 

s 

However distinguished, intelligent and practical 
scientists may be, they cannot ^ be so well qualified 
} to decide what the needs of the nation are, 'and 
their priorities, as those responsible for ensuring^ 
that those needs are met. This is why applied 
R&D must have a customer. . , . 3/ 



Guidelines from Local Government 



In conclusion let me share with you the guidlines that 
were offered to scientists wishing to make their work more 
relevant to. pressing social needs, by Mr. William Donaldson, 
who was at the time city manager for Tacoma , Washington: 

Gui_de 1 i No . 1 

We in local government are not dumb slobs who 
enjoy failure* In fact, we may even know more 
about some things thani the research cominunity 
does and may be helpful in using our knowledge to 
make practical use of some of your ide^as .... 

G u i del i n e N o « 

./ — --^^^^^^^ ^ 

/ Save *your vision of the brave new urban society 

for your classe^. and learned journals*' Stick to 
helping ;^s provide Better and hopefully more 
\e£^^ician"fc services so that we will have time and 
resource's to look at some of the broader problems 
of our society along wj=th all ^ the citizens of our 
cities .... } 

Guideline No. 3 



S t ud i o*s ma y be3 t h e safe academic way , but they 
only add to our waste papeir problems . 

y 

Gui de^jJ^t H ^ No . 4 

If you start with simple problems and s'olve them, 
maybcj wo will trust you when you get to the 
complicated ones. Manacjing cities is an exceed^ 
inqly tricky^ complicated, and risky business 
v/l'iero mistakes cause not only immcadiate disasters, 
but' cr)nLri.butn ho the fear of any sort of 




Guideline No , 



It does^'n^t have to be perfect to be better 
than what we have ... * 



Guideline No. 6 

You have to know enough of our language so 
that we can read your instructions. To 
expect people who work in cities to learn 
the language of the technologist is not only 
unrealistic^ but it just will not happen. We 
do not have the time . , , , 



Once you have used these guidelines to form a 
map; there are many problems you can help us 
with by applying the skills that you have. 4/ 



X 
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DISCUSSION 



Paula Gordon : I have developed a theory of "societal 
problem solvlriq and a thoory of societal problems as well. 
It is a very simplistic notion known as the cyclic character 
of societal problems. The idea is best illustrated with 
concrete example , say th€) druq abuse problem. ^ Assume^ you have 
a situation where some people are using drugs, and they have 
reached a point that eithor-^ requires int^rventipn or extensive 
treatment anc^' retiabilita tion . If treatment is given, then you 
also, have^ a ^point on the cycle where the underlying causes 
that gave rise to this problem must 
the cycle will bo repeated. 



be me t . It the y a r4 no t , 



NoW;^ the theory simply states that in order to solve a 
complex problem^ it is necessary to deal with all aspects of 
this cycle. The tendency, of course, is to deal with (only) 
the most overt symptoms. This tendency is one of T:he \^easons 
wh y v/e h a vee h a d s o 1 i 1 1 1 e impact o n o u r mo s t serious problems 
from the energy crisis to the drug abuse, problem. A compre- 
hensive a"f;)proach to the solving of a societal problemi includes 
a number of elements. One is basic understanding of the prob-= 
1 em , Ano the r i s th c ability to re go gn i ze o r i de n t i f y the mo s t 
viable alternatives. Attention must be given to assembling . 
resources or the creation" of training of new personnel or what- 
ever resources arc needed. 



Wo need people with administrative expertise who are 
a 1 s o t r a i n u cl i n s o c 1 et t a 1 \:) r o h 1 e ni s o 1 v i n q . W e d o n't have this 
r e s o u c e a t a 1 1 , 0 1 1 r i n s t i t u t i o _h s to t .r a n p e o p 1 e in a dm i n i s ^ 
tration arc- not training pc!pplo for problem solving. Adminis- 
tration 1.:;; dct'ined in a totally different %/ay . Most impc^'rtan tly , 
thoBO ueopLe must have leadership qualities, interest, dbncern," 
commitment, and be able to take initiatives to bring this whole 
process tocjether. Someone m Knowledge CJtil Ization^.research has . 
done work indicatinci hhat only about 2". of the population are in 
the inno^/fttor catet|C5ry. Those are the peoplo who, in my terms, 
have the necessary insights, understanding, vision or whatever, 
to solve or significantly impact the problem. 

' . ' ' 4~ 

'i- 1 1 1 i 1 i L ion in; s i-i:i[.jly a process of creating 
n til- ' p' i^Kj ] e v/hcj aro_ i >ol icy makers , proqram im- 
Lhu i i to irul ikHiplc v/ho are opinion makers 

L ruicj -a L i- v^;- ide^ih:. It: is expediting the edu- 
H Lc) ^uu^ ]\niJvJlod(]u tha f does exist implemented 
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" (advice tb)^ safentists wishing to niajce 

their work rnore relevant to pressing social 
needS; by Mr. William Donaldeon/ City 
Manager for Tacoma^ Washingtoni ' It 
does not have to be perfect to be better than 
what we have . ' " 
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"A pressing question raised^ but not answered^ 
was whether the education and profeesional 
experience of scientists tends to isolate 
them from the social problems they study and 
thereby to undermine the relevance of their 
research . " 

Leonard Gcjodwin 
a n d H o b 0 r t K n a p p 



2 



- UNREgOLVED '-QUESTIONS - 
ABOUT SCIENCE AND SOCIAL PROBLEMS* 



Leonard Goodwin 
Robert Knapp 



The workshop did not attempt to deal with" all the 
unresolved conceptual questions. There was conaiderable 
difficulty^ indeed/ in establishing a ^basic framework with^ 
in which to discuss th& agenda a similar experience to 
that described in the summary of Workshop A* However, there 
did appear to be a consensus for the need to examine the 
framework of science itself in the course of asking about 
its relation to social problems* 



THE NATURE OF SCIENCE 

The question was raised as to whether there was a 
basic difference between physical and social science^ and 
whether the latter could yield adequate predictions. No 
case was presented for a fundamental difference among the 
sciences. But a fundamental difference in the phenomena 
dealt with was noted. Inanimate objects studied in physical 
science arc unaware of the scientists' activities. People^ 
on the other hand , can become aware of the research conducted 
about them, and thereupon alter their understanding of the 
world and their actions. As one participant pointed out, 
physical science might be viewed as a special case of social 
science whereby the objects under study do not exhibit self- 
consciousness, (Biological science perhaps falls in between 
the extremes, ) ^ 

As human self-consciousness appears in the domain 
under scientific consideration^ not only must it be dealt 
with in theoretical formulations, but the formulations them- 
selves are ineKtricably bound up with the. values and world 
views of the formulators. There still are empirical events 



* Loonard Goodwin (Chair) , Robert Knapp (Reporter) , Daniel 

Alpert, Vaughn Blankenship, Clair Blong, Howard Davis, 
Kirsten Gronbjerg, Ian Mitroff, David Rose, Fred Rossini, 
D a V id S c hu e 1 k G , Carol We t s s , n n rt Charles Wo 1 f , 
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which cao be .used (after agreement on their relevance, 
reliability, etc.) to test one formulation against another* 
Bu€ there^'is an inqreasingl'y hazy distinction between 
"Science" and "ideology."- These issues were mereiy touched 
upon rather than explored in the workshop. 

It did bdcome, apparent, that if scientific ^o^^ulatioils 
Jiave; value components, th^n, surely the (definition and poli- 
cies with respect to social problems have value components* 
If scientists are to relate themselves to policy issues, 
they must be^ concerned with vaLues and ethics. 



The discussion prompted one participant to^ question 
whether social science 'has anything to say to a skilled 
practitioner* . What could a political scientist, for ejcample, 
have tol4 Lyndipn Johnson* about running the United States 
Senate? Again| there was not' time to explore this is,sue in 
depth* It wasymentioned that science can include formula- 
tions regardii^ other systems and events that the politician 
might not be fu^ly aware of, and that science can illuminate 
general issues that can be communicated to others, whereas 
politicians may see their eKperiences only in personiilistic 
terms, . " ' 



INSTITUTIONAL SCIENCE AND SOCIAL PROBLEMS 

A pressing question raised, but not answered, was 
whether the education and professional experience of scien- 
tists tend to isolate them from the social problems they 
study and thereby to undermine the relevance of their re- 
search. The institutions of science may filter out kinds 
of people who favor social involvement as against those who 
prefer abstractions. If so, the rewards and institutional 
settings of science are set apart from the problem-solving 
agencies of society* 



Several voices were raised advocating a distinction 
between research for "pei^sonal use" nf scientists, carried 
out because of its aesthetic pleasu its reward from 

the scientific community, and resea tor "social use"* 
The former should be supported by puLi=ic funds on the same 
footing as support for the arts or a symphony orchestra. 
The common notion of a linear relattnn of s'cienc 
ir\ which research done for it.^' 



noloqy to meat social 



need s , 



to society, 
own sake is picked up by tech- 
may wc?ll be a myth. 



Society subsidizes the scientific profession because 
it presumably performs a valuable social service. But 
scientific activitios are not closoly and "^direct ly attached 
to such service. Activit:if»H of scientiBtB are dictated -by 
inatters such as personal re search stVlc^/ prestige , power^ , 
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institiitional rewards/aa well as public service, " if the * 
linear model is in f^ct inaccurate, then^ the public subsidy 
provided science perhaps n|eds to take a different form If * 
this antarprise is to inore effectively help meet social * ' 
problems. ^ ^ 

The relation between assumptions underlying research 
and thoste underlying policy perhaps raise4;the mofet interest* 
There was^ general recognition that a great diversity of values 
exist within society and even among scientists, ^^^^ models 
used in research reflecting values of the investigfitors , 
Because of difficuities in dealing with diverse values, there 
is a tendency to *rule out , issues of etTiics and values in 
I policy discussions and to try to conduct applied research in 
* a "value free" environments One needs to avoid this e^asy 
way out, if research is to be socially relevant. How does 
one deal with the issue of divergent values? ^ 



'TOWARD AN " EXPERIMENTAL APPROACH 

One step is to try to involve groups af fectedv by 
research in jts initial formulation. That is^ there is need 
to find some useful way for policy-makers, victims' of a social 
problem, and other interested parties to participate^ along 
with scientists from relevarit disciplines, in choices of 
research focus and methods. Attempts in this direction have 
been beset by a variety of difficuities, and will continue to 
be ^o. Scientists, for example, may find themselves inter-- 
acting with persons who question the legitimacy^ of their 
."expert" kriowledge. 

The assumption was shared by jnany in the group that 
bringing different parties together is valuable only when 
these persons are willing to expose their personal problem^ 
understanding models and to confront differences- in^iiow they 
think. The need is not just to be mul tidiscipl inary (not 
just teo have multiple representation) , but to integrate 
multiple values. It is also clear that different conceptual 
frameworks have powerful emotional dim visions. How, then, 
can a means be created for helping pexoons with diverse 
frameworks interact and still be task-oriented? 

The interactive process itself becomes the first 
focus of research, although the ultimate goal remains the 
amelioration or at least improved understanding of a social 
problem. One form of "experiment" in this kind of research 
is the design and creation of settings in which productive 
interaction can occur, .in which multiple ; values and world 
vifz^ws can be made explicit, conf lict ^^m^ng them expressed 
and managed , and some synthes 1 s a*chieved . One participant 
mentioned that ho had carTind out work of thi s kind with 
corpora he manuqorH . 




Wr *rcomnirnd that thr proper dirGCtion for further 
^work is throiiqh cKporimcnts of the kind described abovb, 
in Which Researchers and users participate jointlv in an 
effort that has an action orlentntion, Ilolistic f orTnulations 
of^ social questionB cannot be done in the abstract. Specific 
social problems must provide the focus. Orqani nationally ^ 
We recommend the holdinq of a desiqn^ workshop aimed at ^ 
'starting work alonq th^Bo lint^^^on some particular problemri ■ 

' Bn^h a workshop iStiou Id be orqani?^ed to reflect the 

values it professes, namely, provide^Crui tf ul interaction *^ 
among scientists and others who are attemptinq to solve social 
.probloma. The opportunity for dialoque must be built into 
the institutional design. This workshop would focus on 
creating knowlodqo which can bo used in problom^solving,l:^nd 
it would encourage the explicit oppression of values in the 
reeearch design that might emerge. uitimdtGly, a research'^ 
center might be established for efforts of this kind. But 
a first effort should conc^ontrate on achieving success in 
the more limited venture 'that the, proposed design workshop 
'epresents . . . . ■ ^ 




^ RBCOMMENDAT ions' FOR IMPROVING MOTIVATION A^D REWARD STRUCTjtJRES * 

i / . ■ """" 

■ .■ ■ Donald Michael 

. .• ■ " James Taylor - , 



INTRODUCTION 



? 



A preliminaify' agehda statement to the workshop group by 
the Chairperson presented the workshop problem and outlined the 
faetors and airaumstances related to motivationa and rewards in - 
per forming public problem^oriented research, tfhe statement 
covered I (1) the spectrum of individuals and groups involved 
the entire process of generating and using such research; (2) 
the sources of motivations and rewards for researchers and their 
organizations; %{3) tfte kinds of rewards for researchers , for 
organizations, and for the ^ social environment; and Uj the 
(desirea'fcle) consequences of responding to incentives^ Michael's 
statement offered some specific recommendations that the work-^ 
shop group might consider. 

■ i= 

Michael observed that, as with all other aspects of 
adapting science to social needs, the 'problem^ o^engender ing 
effective motivations and rewards contains complexities within 
compleKities : it is itself a systems problem. The outline is 
an attempt to deiineate some factors which seem to influence 
^motives and rewards for the problem=oriented researcher and the 
several enveloping and mutually influencing societal contexts J 
that generate and respond to such mbtivations and rewards. The 
position that what is rewarding and motivating beyond mere physi-^ 
cal sur^vival is itself very much influenqed by what society de- 
fines as worthy motivations and rewards for carrying it out is 
implicit in Michael's approach. Ta'king such a position empha- 
sizes that much of what comes from inside a person had its origin 
outside, for example, from the forms in which one seeks appro- 
bation. Organizations are also guided by socially given defi- 
nitions of what actions are rewardable and what constitutes 
a reward. 

These comments and the statement served as a beginning, 
to indicate that the larger reward struc)tures of society trans- 
cend those of the laboratci^^ or universl'ty in their effect on / 
scientists and technoloqists\ In order to adapt science to 
Bocial needs, it may be necessary to integrate this reward 



* Donald Ml -hRel (Chair) , James Taylor (Reporter) , Suzanne 
Brainard, Fiarolrl Chestnut, Nathan Caplan, Bernard Cohen, 
Ckirdon r::nk, i^auia r;ordon, Kdward Fiorn, Goncvieva Knezo, Saleeni 
Shah, Arthur Weiner, and Raymond Woodrow,\ 
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stffucfcure with the process -of research itself — the way re- 
search problems are defined and' sponsored , and the way resaarch 
projects are vdesigned and organized, ' v, ^ 

,| ^ DISCUSSION 

There being some ambiguity in the workshqp title^ the ^ 
* participants initially agreed to focus primarily upfan the 

giotivations and rewards likely to encourage scientists to^iJ^ards 
greater involvement in social problems research. .On discussion^ 
it was clear thai different participants approached this task* 
from divergent views of the social change^ process. The group 
agreed, therefore, to solicit individual and specific recommenda- , 
tions as a possible strategy for bypassing the conceptuaj. di- 
lemmas. This approach resulted in 20 recommendations which are . 
listed at the end of this summary. But while the conceptual^ 
issues were bypassed in this way, they were not eliminated. In 
the course of discussion a number of clarifying comments were 
made and discussed^ a number of arguments erupted^ and some 
recommendations were modified in consequence. Among the issues ^ 
discussed were the following: 

Differential Salectioh I nto Research 

h system is- self-selecting for certain kinds of indi- 
viduals by its motivation and reward structures. Certain systems 
effectively select for individuals possessing character traits 
which respond favorably to its pattern of rewards and penalties. 
Changing these patterns may change the attraction of certain 
i fields /and lead to the recruitment of people with other or more 
varied character traits. 

The Effective Motivators 

There may be a vast discrepancy between what the organic 
zation or individual thinks is a motivating factor and what 
: actually works as such. It is easy to overestimate the impor- 
tance of tenure, raises, etc., as motivational forces. But 
perhaps more attention should be given to structural forces, such 
as the concept of "power," as viewed within a department or a 
university, or within an orqanization such as a professional soci-- 
ety or a government research program, 

Thn premise "different M.vations for different indi^ 
viduals," though widely hold, be subject to examination. 

There may be extensive "commor; liotivators applicable to 
science and socinl problems rosoarch. 
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In order to motivate scientists and other prof esffonals 
to work on social problems, there is a need to identify,^ Sreas^ 
where research really can make a difference^ and to specify tha^ 
contributions scientists can be expected to provide along witb ^ 
other groups in the society. It may be useful to establish 
some sort of reward^system which would acknowledge those cases 
where scientists ^ave indeed "made a difference" in helping ^ 
provide for the common welfare through scientific research. 
This sort of ■process, moreover, might also provide a dis^ 
incentive by acknowledging some problem areas where more or 
• better research cannot help with the solution. Upon reflection, 
this might not be a bad thing , if it candid^ acknowledges the 
limitation of science in areas which require public decisions. 



-'Interdisciplinary" or "Policy-Rasponsive " Research? 

Throughout the^ discussion, interdisciplinary research 
was seen as a distinct area that needs improvement, and that 
research rt3sponsivG to social needs (policy-responsive research) 
is another distinct area. ' It is presumed that there is a linkage 
between the two, but this connaction was not specifically articu- 
lated within the workshops or, indeed, within the Conference. Yet 
there existed a recognition that to improve interdisciplinary 
research by itself may not make science more responsive to social 
needs in the short term. Rather, this effort was viewed as laying 
the groundwork tor^ that responsive process. 



RECOMMENDATIONS 

E-^rom this discussion came 2 0 recommendations, as listed 
be low: ■ . . 



Re 5 e arch Na e d s 

1 . M f ; r r u B a a r c h is n e e d o d o n how t o q e t:' research utilized. 
Many faf:M":eB of applied research Benm not to fit orqan = 
izational needs; many rosearch findings remain unutilized, 
^/o need to clarify the 'variables which lead to optimal 
■:ta ] i z.ih i f sr: . 

^- « Mon^ ^^*::-sa:i r ch is ntn^dofi on what research is needed. 

fi'^^^n [iiiiii.*d r^v--^)u r O' , ^;oinn priority scttLnq 1r neces" 
y . I i; 1 H im f < ^ mih that; the cii r roii t rosea rch in- 
tnv.';; L .o:;or'dj wifh currrout and pressing human needs , 




3, Mora rasfarch isxne^ed on^ the kind of organizational \ 
forms which can sustain or faoilitate syBtamic, intar^ 
disciplinary rasaarch in the public interest* Given 

the pull towards disciplinary specialization within 
currant institutioifB ^ and among researchers, it has 
proven difficult .to^maintain interdisciplinary forins 
of rasaarch- Some c^parative examination of insti- 
tutions which have^ucceeded , and institutions which 
have failed, might prove helpful in, tha^asign of naw 
organizational forms to this end. 

Awards and Motivation 

4, National awards might be offered for outstanding examples 
of problem-oriented research. 

5* "Public advocacy" actions of scientists should be re- 
warded and protected, A number of scientists have gotten 
into serious trouble with their organizations whan they 
testified in the public interest and against the poli- ^ 
cies of their employers* AAAS might be able to provide ^ 
scientists with the same protections and sanctions for 
such activity as are now provided for faculty by the 
AAUP. 

6, Other motivations besides "objective" rewards and pun- 
ishments should be inculcated or appealed to. Humans 
are not simply reactive? they are also guided by internal 
goal^ of a more transcendent kind^ a desire to promote 
the well-being of mankind^ for example. These motives 
might be strengthened by example and training^ and serve 
as the basis for commitment to research focused on social 
needs . 

Special Resource Deyelopmen t 

Special resources should be provided to organizations 
wishing to mount interdisciplinary research activities « 
Such efforts are expensive ; and the start-up costs 
are considerable, since about 50 percent of the initial 
project time needs to go to resolving communication 
problems among the participants. 

Thus the costs of interdisciplinary research are greater 
than the costs of discipline-oriented research^ especially 
■ in the early stages* and special resources are needed. 
Such resources might take the form of an institutional 
allowance, and/or a waiver of cost sharing. 
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.8. Special training should be givep to scientists at the 
/ graduate or undergraduate level to facilitate their 

skills in interdisciplinary coiranuhication. 

9* Special resources and support should be given to sci^ 
entists interested in moving into new areas outside 
their own disciplines, 

10, Since interdisciplinary research directed towards social 
needs requires change in organizational structure^ 
special resources should be provided to interested or- 
ganiEations to aid them in this organizational develop- 
ment effort. 



Roles for AAAS and ±he Professional Societies 



^ \W4 l^ 

lould do ever 



11. AAAS should db everything within its power to legitimate 
research in the public^interest. 

12. Deliberate efforts shoulS be made by AAAS to disseminate 
public interest research findings of special signifi= 
cance and scientific merit. 

13. AAAS should facilitate the development of research 
oriented towards social problems through the sponsorship 
of special conferences on particular issues. 

14. Pressure should be put on professional organisations 
which currently deprecate applied research* 



Government Actions 



15, High status advisory groups "Council of Social Advisors 
or "Council for Social Analysis" should be instituted 
in the Executive Branch of government, comparable to the 
present "Council of Economic Advisers," Apart from its 
usefulness, such a council would help legitimate applied,' 
policy-oriented research . 

16. A national clearinq house (perhaps affiliated with NSF- 
RANN) should be set up to disseminate research relevant 
to social policy. 



E dxic a t i o n a 1 Changes 

17* Opportunities for participation in problem-or iented 

search (perhaps thrnuqh internship programs) should be 
incor |3Dra ted in secondary and higher education. 
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18. An awaranaii of the potentials of research oriented^ to 
social needs should be more widely dieseminatad amon^ 
lay users, and throughout the scientific conmunity ^ 

^ among professionals, 

19. Issues of social responsiblity should be introduced 
early in socialization,, perhaps at the primary school 



20* A perceived imbalance in major universities between 

educational^ service, and research functions should be 
' redressed , 



level p 




238 



'J 




RECCWMEiJDATIONS FOR CREATING EFFECTIVE N^NAqEMENT STYLES 
FOR INTERDISCIPLINARY RESEARCH */ 



Daniel Horvitz 
Norman Evans 



Thii\WorkBhop reviewed the discussion o% Workshop C 
of the prevlpus d^y, and focused upon reaearch j^rocass stages 
to examine what features are particularly .unique' to interdis- 
ciplinary research managentent . The usual ''mana^^nient teKtbook 
approach*' €o research projects includes the' following stages^ 
(6) the forumulation of the problem definition toy the research 
team; (b) the decision to undertake th§ research project; 
(c) the assessment of research capability within the organiza- 
tion; (d) the selection of the team, project director ^ ^ and 
support staff; (e) the organization of the study plan; it) 
negotiation of the contract; (g) start--up period; (h) work 
performance; (i) pha'Se--out, reassignment of team and support 
staff; (j) sp^sor review and commentf^ (k) evaluation of 
the results and team ^performance . In practice the sequence of 
steps can^ sometimes ^be much different* some steps are merged 
or corhpletely omitted. Nevertheless, in the Workshop's attempt 
to define unique factors relating to the management of inter- 
disciplinary research these steps provided a suitable foca^l 
point* 



/ DISCUSSION 

One example .of a special aspect of interdisciplinary 
research is that the start-^up period may absorb 50% or more of 
the project time and resburces. This situation occurs because 
of the particular difficulties associated with the interaction 
of persons from different disciplinary backgrounds and the need 
for extensive user and researcher interaction during the early 
stages. Another special aspect or requirement is assessment of 
capability. Since the proposed or assumed capability may be 
fragmented in difforent departments or centers within an organ- 
ization., a sizablo effort often must be made to evaluato the 



* Daniel Horwitz (Chair), Norman Evans (Reporter), Kenneth 

BoaBley, C. Wost Churchnian, Robert Cutler, Phil Gustafsbn, 
Walter Hnhn, Lov/nll HattGry, Kenneth HeatMngton, William Newell/ 
Vernon F^oot . ^ 
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completeness and quality f'f the resource capability before a 
proposal is offered on a particular project., 

Thare are various ways in which a decision might be 
made by management to develop an interdisciplinary approach 
tot^part icular research problem. If the sponsoring agency 
requ^es in interdisciplinary approach^ then the decision to 
undertake the project is based on an assumption that this 
approach is mandated by the research contract. This is by far 
the. greatest incentive for developing an interdisciplinary^ ap^ ^ 
proach by the management of an organization involved in problem^ 
oriented research. At the other Gxtrnme, the performing team 
itself might suggest to a research project sponsor that^ based 
on their Understanding of the problem definition, an interdis- 
ciplinary approach is required. 

When a research team has expressed an i^nterest in a 
problem area, what factors^ affect their decision to operate in 
an interdisciplinary modjp^ or in a more traditional multidisci^ 
pi inary approach? 

• 0 b v i o u sly, i f t h e ni a n a q e me n t o f the p e r f o r m i n g or- 
ganization does not'^'have a commitment to and an 
understanding of interdisciplinary approaches, then 
there is little likelihood that an interdisciplinary 
mode will develop at the project level. If such a 
^ mode does develop, it will be the exception and will 
^ rriost^ probably encounter numerous administrative dif-- 
_ fXculties within the organizat ional structure. 

m it is ecfually obvibuB that even when mana^^^nt sup- 
ports interdisciplinary approaches, such a mdde is 
not appropriate for Gvery research project. Tfrere 
must be an assessment of organizatir n^l capability 
before committinq the team to a spec. fie approach. 

fhiH de^cision on approach also depends on the insti^ 
tutional onvironmont as well as the organizational 
capability. The problnm area under^ study must' be ac-= 
cof^tod as "in the interest of" the performing organ^ 
Lzation. There are cei'tain research areas some in= 
s ti tu t ions will alwa a vo id because of these environ-^ 
mnn tn 1 f ac torn , 

%■ 

Ah notod itn% the nfart-up costs and difficulties 

of. iii'ordiH ;ifd i-i)nrv r(.^s<:^irch nrn often much greater 
Uian nn i 1 CM. i ' 1 tcnK - Therofore, a decision to qo with 
I hrs liiiui or apprfvicli cannot dcpond solely upon tech- 
M i 1 t'om\)iH c-mu:^ in f:hr^ various subject areas. There 

. must: !m' ^^■UJ h^i-.d support and awareness of the time . 

Tj^'" iru. jui.'ouof ifuis in'^^l^^^^d in o r f s 1 1:. i riu au opfectivo 

1 ; ; i- ' o- ! i S^ ■ i : O MM!;' ^ . • (.» ^UM. 
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Ah Lhii Workshap chairperson noted ^n his agenda state = 
ment^ mariagGrnon t can be uffective in brinqing about productive 
interdisciplinary research t^i^ovideci a number of factors are 
present. Firsts manacTement must bo committed to the team ap-= 
proach m uroblnm=or ion ted rosoarch. Leadership is essential 
here, and true leadership can follow only from commitment. 
Second, management must define research problems in interdis- 
ciplinary terms. Thei^e is a stroirq" tendency for each person 
tn view problems m terms of his own discipline, to be unaware 
of those facets which require the knowledge and expertise of 
other disciplines. Wo also are often unaware of significant 
points o:^ interaction between the disciplines ^relevant to a 
problem. Et is insufficient, for eKample, for a bioloqist to 
discuss the life cycle consecruences of a polluting environment 
to a pa?ticula:_ commercially marteted fish species without also 
ha\M nq thn^;t-^ conseciuence:^ translated into economic terms. 
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rianagernenv :iast develop compelling motives for 
proach and achi. e\^e recognition of those motives 
ry prnsf:^act i ve member of the research team. In 
t ivwi "d the rilscipl:nes can only occur after a 

vd ;.}0(jcL Management must provide either 
which will serve to motivate the needed 
h or else provide an appropriate reward 

-•^~oi\. If individual publications re- 
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RECOMMENDATiaNS 



Based on these observations^ the Workshop group devel-= 
several recommendations . 

• Obvioiiisl y , the research organ i zat ion should pro\^ide 
^guidelines and/oi^^^^%aining for intcardisciplinary 

research teams, preferably at the proposal drafting 
stage (especially for inexperienced teams) , 

m Interdisciplinary research management is not an- es= 

t a b 1 ;L s l i c d a r t n o r widely undo r s t o o d . Therefore 
^ further R and D in research management is needed. 

• There should be greater efforts by sponsoring agen- 
cies to hel }) research organizations overcome some 
of the biii^^rier ^nentioned in the discussion and get 
into the rnto: ^ciplinary research mode where use- 
ful and app ropr ■ te . Perhaps these'*:ef forts could 
be furtt\er impl ^mented by the professional associa-- 
tions or the lujience community itself, by organizing 
seminars , guidelines , institutional consultation , 
and other in^^"}rmat ional forums . 

- m The AAAS should consider providing services (seminars, 
training, guidelines) to research organizations^ de- 
signed to assist them in preparing to orcjanize and 
manage interdisciplinary research. 

m As virtually the only source of guidelines on resealfch 
on the rnanaqem.en t of interdisciplinary efforts, the 
findings of thu NSF Research Management Improvement 
(RMI) l^ronram should be ^assembled and distributt^d 
w i d e 1 y . ^ 

o Greater usor invol vemen t.vin research monitoring and 

fn Llow=in) sh')uld be encouraged by sponsoring agencies, 
in orier tn promnt^::^ appJ. i.cat ion of the research results. 



RECOMMENDATIONS FO R I^EW ORGANIZATIONA". DESIGNS: 
ADAPTING OLD INS T ITUTfoyNS TO NEW_rUNCTIO N § * 

Thomas K, Glennan, Jr, 

Gerald Gordon . 



0 

ThG ChairpGrson s tatod that the major premise of this 
conference is that more problem-centered research institutions 
are required if science and technology are to make a larger^ 
contribution to solving, national and world problerns. He ob- 
served' that while it may seem easier to create new organizations 
to deal with' new public perceptions of problems, prudence sug- 
ges ts>eKplor ing the possibility of adapting older organizations 
to our newer purposes. These institutions contain the bulk of 
our talent/ with forms of^ security and personal comfort that 
would make it dir^ icult to attract the best people away. Many 
services provided by^an administrative organization are diffi- 
cult to initiate; bencLits accrue f rom^bui Iding on existing 
administrative capacities. Proceeding incrementally towards new 
o r c J a r 1 1 z a t i o n a 1 f o r rii s m a y r u d u c c the difficulties ex p e .r i e n c e d i n 
creating these new forms. (Of coiirse, proceeding incrementally 
may also m.ean that you never get there.) Finally, many of these 
organizations, universities, national laboratories, not-for- 
profits or contract-research houses are genuinely anxious to 
make b e 1 1 r c o n t r 1 b 1 1 1 i o n s t o u n d erst a n ding and a 1 1 e v i a t i n g 
S o c i a 1 p r o b 1 e m s . 

['he cnuM"U;ion, tnen, is v/li ' udvi.ce can be given to those 
who would create such institutions? 



CHAHArTL:F< i :,Vr I CS ' '1' PHOMLl^M-Ci::^^Ti:RED RESEARCH INSTITUTIONS 

Annecdotal exper lences , some research, and some specula= 
Lion suggest a rn d: ot characteristics th^at these institutions 
HhoubJ po:5Sf^:r>. Anvu^q these "ire 

U [ n te rd isc i-p L mar i ty . dnde rs ta ndi nc? and solving problems 

rocruiros [>eorlr' with u variety o f ' d i so i pi i nary viewpoints* 
I r^n|uire;-j an r) r-.fa n L :%a t fona 1 structure capable of (a) 



^ Thorn. in likMuiun ((;hiir), G^ mm Id r;ordon (roportcr), Sherry Arn- 

Htvi.n, u: G-i'Mi, Ron.ild Go]-'\vGn, Gonald C^rvnn, Arie LiCwin, 
.Tohn Mc[:i.n;h.'/ i^c.Lv Id^r; M:t., liirjh.irfl Rolf;, j, Alien Rosens te i n , and 

t^'S ; i ■ * ':Ui I : . 




2, Participation of ultimate users of the research and de- 
velopment in formula ting the program of R&D. The 
definition of tho problems to be worked on and the style 
of that work cannot be solely at the 'discretion of the 
research community. Not only are researchers lacking a 
sufficiently^ broad ^^iew to conceptualize the problem by 



3. . A concern for the utilization of research ;^ Policy re- 

search orqani zat ions must be concerned with how that re-^ 
search will be used as well as the structure of r-^e" > 
itself. Th i s co n c e r n a f t e c t s th e a t te n t i o n g i vo t le 
form of "^^rescn ta tion and the technical assistance; provided 
to aid in itp application. At a more .subtle level, the 
concern afl-cLs thu vurLdbles emphasized, the analytical 
techniques used, and the time horizons chosen for the 
"7 research . 

4. A recognition of the political aspects of the problem. 
Solutions to public problems will occur in the political 
arena, not in the halls of problem-centered rese - rch in-- 
stitutions. If ro^Cc\':ch and development is to ccn tr ib^.d:r* 
to these solutions, it must not only recognize the value 
Issuer, wvuhin a problem area, but also illuminate rather 
than hide them. Researchers must gain credibility with 
the va r lous p rob I om-a rea stakeholders so that the research 
work will he taken f^)r what it Is worth rather than for 
what inter^e.;ts id ie^ e-M-ceie/ed to snrvr^. 

[j Ma n a qe r i a L f.[ li a I 1 1 y , 

6. Sensitivity m tdr:.' dirii.u^ent values involved in problem^ 
oriented rose a rc;h. •■ 

The ivorksho;.) d i £4e u s n :-;trusscd the centrality of organ- 
izational desi. e:i m aurvlvine i reli to social uroblemB . " Rela- 
tively tew peerM^- are Sfeis : r .i e^ ^ t'-^ the need for desiqninq a capa = 
hility toi' o rciu n 1 vei 1 1 . e r f i r-ee^oriser; i" ^ cdiancfinc] environmental 
cond 1 1 i CHU; , A receilKiet nu:;>..: 1 r i ! e. e :n le i necQSsarv part of this 
overall desien, in erdte^ > le-'-.v; '.-jIuj t'lii.- r the nieclianism is working 
'as intended, V.q ' vi h n : a- le"'^':-; tor r-^H'^eirrli a|)[jear to ha\^e 
.a ! )e r^s i s t< ee" 1 e i ; e - a a ' ' ■ ; \ r a - ■ ; ' ■ ' ' f e f i a ■ i ,;if > we- ^ f fi rrian i za = 




tioriai desiqn on problem=orien ted research* Fraginented struc- 
tures cannot generate holistic kinds of research in the absence 
of an integrating des iqn . 

■^^ 

DESIGN OR MANAGEMENT 

Even accepting the val idi ty of that observation, the 
question remains i How does one design a problem=oriented organ- 
ization sensitive to user dema^nds ^ and create an environment 
sensitive to changes in the users* needs? Some organizations, 
such as RAND, have been able to change their user orientation 
over a period of t^me . They devoloped new capabilities in response 
to ah altered environment. But it is pA^oblematic whether this kind 
of sensitivity can be built into an Q^^gani zation . A certain 
managerial attitude is required as well to achieve this sensi- 
tivity in the organization, "ind may in fact be the dominant 
factor,. 

In de^signing user involvement, the "simple" ideas about 
us€5r input don't work for problem=or iented researcli. There is a 
complex interaction between the ^rtisearcifer and user which affects 
bot.h the problem definition and jesearch work. The product which 
emerges is that of true collaboration and it is often difficult 
to determine where the ideas actually came from. In this case 
there are not practical distinctions between "knowledge producers" 
and "knowledge users": there is an interactive flow connecting 
a n d b^ e n d i n g the t w o i. d o n titles. The prod u c e r - u s e r t e r m i n o logy 
is a product of the hardware technology model of the research- 
utilLzation procesr-. , which includes the now questioned delivery 
system approach. 

rob I nm=-o r i e r|ted resell re h requires a different kind of 
terminology and n mora interactive model. Changing our concept 
of this proae^bi m:..^t occur as part of the "adaptihg science" 
framework. There have been some experiments through oversight 
committees, liaison networks, etc. in creating research organ-^ 

izatinn:^ within user Cjrouf"5S responsive to their particular needs. 
Many of these research teams still suffer "basic weaknesses in 
desiqn, and are thus unabio to realize their full impact on the 
problems of their sponsors. Users and researchers need to be 
fill Ly integrateri in the problem definition phase as well a§ the 
evaluation pha^e , A research ^ " produc t" eannot simply be handed 
to an intended user. 



rd^:coMMEr;[)AT TONS 

■''^''/-rAl. \'hj\ :\:--A\(^i ■ [ KU' t i e i pan ts noted thci nec^d tor certain 
t i rif.t^ 'C 'ir^j i : 1 i .<a i- ) : , .-; whiel. [nig: it be more erfectLve in cifjulyi ng 
sc.: i ■ ■ e ) r . r t /i. d \e L' : ;u; 1 1 v l t i.e:u One s uch n rgan L :;n t ion 



might ho an Institute for Applied Research , ^possibly affiliated 
with a university; another might be a National Foundation f^r 
the Professions, which wou.iU support and encourage the profes-- 
sions in the same ways that NSF has supported the sciences. 

■ 

The Workshop recommended 

• Efforts undertaken to increase the appreciation 
o f t h e r o 1 e o f t h e p r o P e s s i o n s in r o b 1 e m =- s o 1 v i n q 
activities . Perhaps a commission should be^ created 
to study this and make recommendations for change, 
or perhaps the AAAS should try to heighten the aware^ 
ness, v/ithin its membership, of the potential , con- 
tributions of the professions; 

\m Further airing, Gxamination, and discussion of the 
\ recommendations of the "Simon Report'' ( Social and 
Behavioral Science Programs in_the Nati onal Science 
F munda tion , M AS , W a s h i n g ton, D . C . , 19 7 6,) 

m Greater efforts nmst be made in future problem- 
oriented work to integrate users and researchers in 
the problem dtifinition and evaluation phases. (The 
discussion recocjnised that the users must have a ^ 
stake in the output if their input is to be more than 
casua L , ) 
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AFFECTING THE ENVIRONMENT FOR PROBLEM-ORIENTED RESEARCH i 



GqVERNMEN^I^JTJN AGENCY ATT IT UDHS, PUBLIC MARKE TS^ 



V , Tom I 1 nson Sparrow 
Eclwarci Poz inmek 



Tho themes oC the Wnrksf\pp ware addressed through a 
series of questions posed by the j cha irperson . These questions 
a n d s o me in d i c a 1 1 o n s o f t li e a q r e e d - u p o n r e s p o n s q s a r e d i s c u s s a d 
below. Throughout the discussion; tho focus shifted back and 
forth between the sites for and accompl ishment of problem-or i=^ 
entod research and the federal sponsors and shapers of that 
research . 



[:si:;p--t}R r i:::jiT;ij research 

1. [lav: Should A U 5:>e r-O r .i.e n tod Research Program Be Structured 
In An Ad\'ersarv Climate? 

3 There are many difrerent oxampLes of individual cases 
v/here scientrsts have been involved in providing in- 
formal: ion anri advice to po^ icy makers on a topic of 
highl%' '?on t ro\-e rs 1 n 1 or pplitical value. These exam- 
1 e s .1- n c i n d : 

Nf:i'' rundiir, of a stady by the American Phys?ical 
■^C'Cif'^^' I ir^ht \;:i::er reactors; 

/ a AS stU'.ly on r a firjac t i ve fallout in the 50 's and 

'/.jricjus "^ar;jLn a pfj roaches which inv-jlve NSF or 
o til or '1 1 a in teres ted 0^70 ncy funding of a research 
^"^ ;a;ii w ladi no es tab 1 _shGd repu ta t ion in the topic 
and.^-r atady ( ir-:ample here would be the Oklahoma 
^ an atad\o hea-.i^-i by Don Kash; af the Outer Con- 

1 1 nen 1 a L h - d T ; ; 



■y T):ii i;*iao;: /■ \ ^ i r Otvii i"' , i'dwaril teaiorriek {Repurter) , 

a.iaiiirC O^ d \ , a:.-/!-, a ■ : , ^ r . Ha r f:on Dean, Harvey Dixoro bon 
laa, ii-aev timb: iaa?_, .aai M.K.M[a..'0 Ana Manay, fiirnest P^jwers , 

liy.j:i' \'-.- /i^-'i:, ^a-'bc-a :"taMd:)ner, .P.n-d Snow^ and 

a^ '.a ' :^ ■ = a : ' ■ 
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other approaches invulve "thti balancGd pbrtfciiliO/ " 
the "arbitrator" and the "mediator" roles which 
science has been called upon to execute in various 
situations; 

Sugqested now approacduM.- ii oludo the proposed so-- 
called "Science Court;"; 

The group did not wish to onc;DrsG any one par ticular 
appro^ach^ but ratiier omphas.Liied that there are various 
ways of using science to resolve, or in some cases, to 
avoid conf 1 ic t . 

There are ^ome specific criteria which should be met in 
structuring such a research program: 

The approach should seek to incorporate the highest 
technical competence available; 

The invest Lcjriptnrs should repreaent a "disinterested 
party" and not have any cn^rt vested interest in the 
research outcome; ^ 

All participants incliiding the identified users 
and pol icy=make rs r^hould be involved in the study 
from the beqinninq. 

Within a clim.ate o5^ adversary positions, it was agreed 
that individual c i raums tances would determine which ap- 
p r o a c h s h o u 1 d b o s e 1 p c t o d . There were several warnings, 
however, regarding the dangers of res'earoh involvement 
in a situation which has evolved into a "zero sum game ^ " 
where addLtiona] Facts or information cannot affect the 
positions already taken. If the sides are already drawn, 
the decision process becomes a matter of political choice 
and the scienti:^:! has to be careful not tc3 be "captured'' 
by one side. 

There is som<^ c:.ncern as to whether "dis in teres todness " 
can be built: ij, .j ^ : osearch team in terms of the profes = 
SLonal biases r^jsuitmcj from the sej)arate disciplines in = 
volved in the s(-.:Jy. it was suggested that there are some 
structural coun t a r fjo i n ts v/hlch can be established to count- 
eract- these bia.-s, hut these structured interactions 
should woL ra-sft \ Lii-: i ■ i r c j r nia t i e n flow between team 
m-MTibj a-s , 



imLANLMNt; [<i-:spt)rjs 1 vi^Ni:ss and coni'i nu I'I'Y 



How Hhoulci Ht^BponBiv To C'[iaru|iiuj Usor Nncuis lit: BalancocJ 

AqaLnst 'Vhv Nood For Maintainiiu] )n ( i lui i hy o! f<(:sc^nrch Topics? 

• The ro a rt^ hoiiil^ uxaiu[ ) 1 e h o 1 a lu i dd h ' c} round bu tweu n "c|u ick 
f I K " roHoa rcdi .fWa lal s a nd 1 c)iu|= 1 1 rin i n s t i t" u t i on a 1 support . 
Sonie qc) Vi.aainu.Mi r pia)arani inaaaaara ara abln to support an 
aroa ot raHtairoh and yoL luanitaLn a t'ocus on chanqinq 
Anoncy aoads by awarLiinq t'undu ovor a period of timo for 
Li^diviciuaL [jroiectB in oiia roHoarch f^rotjrano The pro = 
i^frani is thus "on call'' so to ^peak, but the rosGarchGrs 
a r o a b 1 u t o a c i a \j t t c ) c h a n q i n a 1 1 s e r n u e d s with the devel- 
opment of each new research award. The trade-off to be 
made then is res[)ons i venoss versus eontinuLty of funding. 

Althouqh thu preterred route for B[Jonsorship of thi-S kind 
of rt^search is throuqh a nonusi.a" mechanisfn, there are 
some examfUes of successful proqrams, sxich as the Insti-^ 
tute for Resouirch on Poverty in Wisconsin, which might 
be i^iewed as an ''aqency captive" research center. How- 
ever, it seems that to insure success of open ended re- 
search fundinq there must bo some structured form of 
ovecsiqht and liaison mechanism built into the research 
proqram awa rd . 

Witlmn the discussion it was aqreod that a definitive 
funSa.nq strateqy for proqram support tnrouqh nonpromo = 
tLonal and non reciu 1 a to ry aqencies wou^^d be a necessary 
step in developrncf an applied research i capability within 
a qi\'en sul^ject area. ilowever, this f^rogram support 
s !i o u I d be c cm 1 ' ' i with certain provisos; 

The proaram support' awards should a^so include some 
t^r.^^ect by project funainq; 



r-r"'u;ram siiapjrL should be seen as one part^of an 
* o\^'-!m11 ))ack .iq».:' of tl' prQblem-=sol vinq '^'fPort; 

The research qroup should be reciuired to interact 
v; i tTi po t c n t L a I users; 

trQurim av/ar^is should be qiven to several research 
centers (parallel fundinq) in 'order to stimulate 
intellectual competition. The risk of duplication 
mast be balanced iqainst the benefits to research 
^ M4a I L resirl t 1 nq from s uch compe t i t ion , 

rh-o-/ was a I .vj .-;or;M' attention directed toward the problem 
uv turnov^a; ia= i^esearch personnel, especially proioct"^ 

:^ r \i\ >t \.r)n i. n thtj fuualit:\' of rr^search re-^ 
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. ) rr r j;-;- a M ; e«:aa awir.la. The cfuestion of 



whether program awards should be given to the project 
directors {a^^ chus t rans f GrrablG between institutions) 
was also dis 3ed but not reBolved, 

With regard to the "intellectual competition" stimulus 
of duplicate prograrn awards, one participant noted that 
the original mission uf RAriN had included an assumption 
that RANN would develop a "competitive alternative" in 
some problem ai ^as where mission agencies appeared to be 
administering a sluggish research program. With the 
evolution of RANN, however, this notion of a "competi= 
tive alternatjvn" seems to have disappeared. 



IDENTIFYING NEW '^OPICS 

How Should New Topics Be Identified For A Problem^ Or User= 
Oriented Research Group When They Are Not Associated With A 
Mission Ac jo n c y ? 

m There was agrebnient within the Workshop that program 
planning by all re?^oarch sponsors independent of 
wh e t h a r t ti e y a r e w i t h i n a m i s s i on agency has to ant i.c - 
ipat:? the tuturev Anticipatory information is needed 
in order to develop an agenda of research targets and 
f:^:=oqram goals, particularly by an agency such as RANN, 
which seeks to develop research based on national needs. 

At the sam.e time that the rococfnition of the need for 
t h is a g e n d a =^ s e 1 1 i ng c a pa b i i i t y is de ve 1 op^ i n g , there is 
awareness of t-h>- exbrome dlFficulty in justifying this 
kind of resoarch to thu Concjress . Anticipatory research 
n o e d s t o b c 1 - c q i 1 1 n i i. z o d ; i t s h o u 1 d b i ■ m a d e more visible, 
particularly within the nnn-miss ion-oriented research 
p r o g r a m s^ . S h o u 1 d a q r o 1 1 g s u c h as RA N N assist o t h e a g e n - 
cies in ^iobo ago-nida = se t L ing efforts? ^If RANN does not 
get .■rivolVutl Ln Lh.i.s acLivi. ty, another agency (perhaps 
less rualii:Led) will probably assume the responsibility. 
In fact, tiiere is some indication that GAO is already 
assurnincf a Larqer role m the policy analysis area^ and 
is thus dinunihihlnq RANN ' s dominance in this area. 

The -/orkBhop arjrooLi ^upon the following recommendations 

-= ;r\MN sh- M.i ! j rkiMd i ^'tiidv f~'^^ \/ i ow j. n'"[ tha processes of 

iqtUKlci srdihinq, ap 1 'r-itini i .lo the successes and failures 
fj-u;^ .Luond i-:-u: 1 1. i.nq uid:i.)]^ts. It is hoped that from 
such a rc'Viuvj, ■rr^qitnr j.egitiniacy would hi- g.Lven to 
:i n t i . M p i tcq^\^ r ' "1 r:?h o t ro r ts , i nc 1 uding f u tures 



ORGANIZATION 



flow Should A Prohlem/Oser-Or ien ted Research Group Be Organized 

r" ■ 

• The discussion focused on three kinds of research sponsor-- 
ing organizations^ a problem-abased organization (such as 
RANN) ; a discipline-based organization (as recommended 
by the NAS Simon Report) ; and a free-standing agency 
(such as NBS) . It was agreed that a problem-oriented 
research group needs to be a free-standing agency, out^ 
side of an NSF which is dominated by the academic^ pure 
science, basic science ethic. This group needs to be 
immersed in the research problems themselves. Such an 
organization should be a joint venture between the exec-- 
utive and legislative branches. Such a research group 
should have a mix of in-^house and extramural research 
activities, and it should be of limited duration in 
order to avoid provincialism and obsolescence . 



RESEARCH INTO ACTION 

how Can The Prospect Of Translating Validated User-Oriented 
Research Results Into Changes In Action Program.s Best Be 
Realize 1? 

m The chairperson * s agenda statement cited the Califcornia 
Innovation Group approach as one example. The Workshop 
recommendud that 

Federal agencies should be encouraged to fund more 
research on knowledge utilization processes which 
accompany the production and application of knowledge, 
T h e r e i s a n e e d f o r e x p e r i ni e n t a t i o n \\; i t h c o n t r o 1 g r o u p s 
i n th i s a r ea i n o r d e r to ob t a i n data about the ^ pro= 
cesses oE knowledcre utilisation. 



" , , , I ... suggest a future for those of us 
who believe that the world of (scientific) 
knowledge Bhould come much closer to the world 
of practical need^ and goals. The world of 
knowledges desperately needs to have under-- 
standing of how other worlds understand and 
behave . " 
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♦ * . (at the) end of an interdisciplinary t 
project *•* you don't file a final report" • 
the report may only be incidental* to this 
process,^ Communication with the client 
may involve a large variety of interaction 
coiraTiunications in a variety of media with a 
large set of people before anything readly 
begi'ns to happen." 



Waiter Hahn 
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OBSERVATIONS ON INTERDISCIPLINARITYi ITS NEED, 



MANAGEMENT, AN D UTILIZATION 



Walter A, Hahn 
Senior Specialist in Science and ■Technology 
Congressional Research Service , * Library of Congress 



I was asked to play a role in terms< of coming without 
any prepared paper , so that at least one person had the full- 
time task of listening i\istead of .talking. I was to listen 
and see how, at least from one *point of vieWf our topic 
evolved and to comment on some of the things that I heard* 
While constrained from being deliberately positive or 
deliberately negative I was encouraged, to be, on behalf 
of all of us attending^ self -critical * 

Like thfe rest of , you I didn't leave any of^my biases 
at home* I brought them all along and you'll hear those 
come out in my reactions (along with everyone else's)! Some 
of them stem from the fact that I'm both a doer and a user 
of this interdisciplinary team research policy re^garch — 
problem research/ that we've been talking about. My ^«s 
is client--orientGd . I work for the Congress* I have 535 



clients and they have me as well as a large staff of other % 
people to respond to their requests for analyses and inform^ 
ation, I don't give any research grants nor do I receive 
any. Thus, there may be some differences in my attitudes 
about some of the subjects we've discussed. 

Like many of you^ I used to be a card-carrying 
^ rediictionist * I was trained as a physicist and learned 
all of the good or bad 'habits we ' ve referred to* - Some 
people think I went wrong because I also did advanced work 
in the behavioral sciences* Then/ i ireally tripped over ^ 
my feet because I joined people like West Churchma^ in the 
operations research-management science business. Most 
recently I have been engaged in futures research for the 
Congress. In addition, I'd like to go on record as being 
the second optimist that has stood at this platform* I 
notice that the last one here got polite applause ^but 
nobody seemed to act upon what was said* « ■ 

I will try to do three things in a very brief time* 
I 4m going to describa one project that I am sure everyone 
i n th i s r oom will a c\ r gg i s ho 1 i s t i c . I hope , i t wi 1 1 r s e rv e as 
an e^f^ple that this can be done ^ whaever this "stuff" .is ^we ' re 
talkings^ about , I will also discuss one reductionist problem ^ 
that no "^ne in this room can^ avoid* And finally, I will make 
a few obshervations on some of that things "'that I heard. 




* Thes€2^remarks arc the rGsponsibility the speaker and do 
not raTlect the viovis of the Congt"essional Research Service 
or t^ Library of Cc)nc[resH. 
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INTERDISCIPLINARY RESEARCH -- BOm CHARACTERISTICS 



First, we really haven't described and I don't 
think I'll be able to do it either but I'll give you some 
of the flavor what is interdisciplinary team research. 
What are some of the characteristics that are more unique 
to that par^imular set of activities than other activities? 
That gives me of latitude,' We have used the words i » 

holistic, systemicK bigger than usual but small enough to 
understand and many\more. We've said that interdisciplinary 
research is problemtar opportunity focused, implied a 
consensus that the ooundary lines are fuzzy, and stated 
it is probably an open-ended game, I at least heard (or 
maybe it's because I like to hear it), that it is client-, 
decision- , action- , and problem^oriented * 

* Time is a major constraint. If we are gding to aid 
a decision-maker, we must recognize that something has to 
happen at some finite time* Hence, we can not just pursue 
research endlessly as can be done in some other pursuits. 
There is a mixture of qualitative and quantitative factors* 
There are objective and subjective data involved. I think 
there is some feeling that one should include almost any' 
kind of additional information that will help, but thart 
generates, of course, the problem of information overload* 

Interdisciplinary research involves more than^ 
practitioners. People with disciplines or multiple Hisci-- 
pLines or people with processes, procedures, methodologies 
whether they are disGiplines or not become involved. 
Also included are those in the power structure: the decision^ 
makeri?, the client, whatever we wish to call him, i; was happy 
to see the number of times others beside myself have i«^^tified 
the fact that the affected party or the public %n general 
--uis also a part of this process. That message was 'not as 
loud from ^om e of you As it was from others. But the partic^ 
ipants in ^|p=s process are more than those of us who have the 
fancy algorithms and proceed via accepted paradigms. 

There are also a few characteristics of interdiscip^ ^ 
linary research concerned with its management that have been * 
brougnt out, nnd T will mention a few of them, ^Again, these 
are- "more uniqud" to this particular category of research 
activities than to others. In tGrdisciplinary team research 
is directed/ led or managed^ somebody has to be in charge 
of the team if the messago would seem to come through. 

There Ik a very lonq interaction period; to get 
started, to get^'^":? know each other,- to rub off our vocabu=^ 
laries, to bui-lif communications, to develop a sense of common 
purpose, and to take that first cooperative stiep as a group . 
Some ^have estimated that this may consume over half of the" 
total^ project time. Call it problem dpfiriition sniffing, \ 
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telling sea stories, playing Ping Pong, whatever it does 
consume a large arnouftt of resources and time to get going 
and it is an essential part of the process* 

Similarly, on the other end of an interdisciplinary 
team project a long time is spent '■communicating," Don Kash 
has experienced this and so have some of the rest of us* 
You don't just file a final report, As-a matter of fact, 
the report may be only incfidental to this process* Communi-" 
cation ^with the client is not just one quick chart presentK^ 
ation in an afternoon* It may involve a trip to somewhere* 
It may involve a large variety of interaction communications 
in a variety of media with a large set q£ people before 
anything really^ begins to happen* And there is a delay time 
before something happens, before results are observable. 

Interdisciplinary team research is an iterative 
process* We add and. drop information throughout* For example^ 
on' the White Houee National' Goals Staff we started one of ^ 
these nrojects with ten people, expanded at one time until 
we had about 150 consultants \^fith us, and in the interim two 
of the core ten people literally dropped out* The humanist 
could never communicate with the physicist, or vice versa* 
And one of the operations people found that on^ this4^ro ject 
-he just was not functional* 

In this process we need an unusually high tolerance 
and a respect for each other, for each other ' s ^j argon ^ 
approaches^ methods ^ ideas, for the wholeness of the thing^ 
and that does not come easy. 

There is strong pressure in performing this type of 
research to have what ^someone labeled "geocentric'' facilities 
(we love big words). J^nyhow,. we all have to live together 
or at least work together in one facility, -Doing this on a 
part-time basis and in distributed* locations, makes it harder, 
to say the very least, if^ not impossible* In a moment I will 
give you an exception v)here that does not hold* We have a 
lot of communicationB "^ith the outside world* To get inform- 



ation into the project and to get inf^rmation^^^^ of . it ^ we 
need a commitment by all parties that it is^o be a cooperative 

A HOLISTIC PROJECTf 

Let me talk about that holistic project that I think 
none of us can deny as holistic. I had the privilege of 
attending the Club of Rome meeting two or three weeks ago 
m Philadelphia (their first American meeting)/* Incidentally,^ 
there is one member of the Club of Rome here and he will 
s traiqhten ' out arw mistakes I make and you can ask him 
questions about the project rather than me^because he is the 
one involved in it* ^' 

7 
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The Club of Rome reviewed the last two projects it 
sponsored and publicly announced the third. With reBpact to 
the original Limits of Growth study by Meadows et al , , they 
essentially felt that what they did was to alert the world's 
citizens to the idea that we do indeed have a problem in 
that we may not be able to survive on the earth as a people. 
The message got acrossi the possibility of self-extinction 
by something other than the bomb seems perfectly clear to a 
lot of people. They dpn ' t all agree when or that it will 
happen^ hut many agree that it is a frightening possibility. 
They also\communicated to many by the report (sometimes to 
J, Forrester's disgust) that our "methodology was inadequate 
to study such huge problems as Global Problematique * One ^ 
speaker claimed they made almost every economist in the world 
equally mad and that this was § silly way to go about it,, 
That prompted^ of course, ^he second study* |^But they also 
felt that the Limits of Growth helped us realize the need 
for cooperation ^ among peoples , among nations/ among religions. 
They didn't say disciplines / but the implication* was there. 

Hence the second study r the Mesarovic-Pestel effortV/ 
led to the report ^ Mankin d at the Tur ning Po^int . At 
Philadelphia they^reviewed it, indicating rtiat, yes, here 
was one alternative one df^ some 2'?^progects that they had 
been engaged in provided an alternatl^ way of thinking about 
these global problems* It was a comb'ination of reductionism, 
of course, because it hafe ten regional models for the globe. 
But in addition it had a holistic connotation in the fact 
that tl^e o^ly thing you really wanted to do was keep all 
ten reg4^ons operating* If one had to subdivide to get or 
. manipulate some information, fine^ but it was the total 

picture that had meaning, V 

\ 

The# Club also sponsored in parallel to the Mesarovic= 
Pestel approach, Jan Tinbergan ' s proposal for Restructuring 
the International Order (called RIO, of course) . This project 
Is being implemented in a wide variety of places; literally 
around the world. One of the things observed was very 
dramatia^and here w4 )na^ have some hope. It ^was .thp , image, 
one got watching, first, an Egyptian , then an Algerian, then 
an Iranian (and therl ^were others^ stand up and describe 
their computer models as part of RIO* (their structure as 
part of one or more of the sectors) , They had different 
languages f di f feren J cultures, to some degree different 
religions, and, incidentally different disciplines. They 
were operating, within one sector, joint models that could 
talk to ^Mch other on hot lines in real time. .They were 
operating cooperatively across those tremendous barriers, 
far bigger than the ones we have been discussing here . And 
that gives me some hope that maybe the barriers we see just 
between us «an this room can be broken down so that inter- 
disciplinary team research can go on* These modelers 
\ are |iot just "fuzzy headed'' guys from universities playing 
\ with computers. They were, in this case, representatives 
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of the official planning agencies of the three countries 
^ interacting and there were others involved who did not 
speak at this meeting. * - 

The presentations of the third study undertaken were 
announced publicly for the first time. This one sort of' 
blows one's mind (even one presumptive enough to be on a 
National Goals Study) , It is called "Goals for a Global ^ 
Society." This project has been under way for almost p year^ 
- Ervin Laszlo, formerly of SUNY, Gerieseo, now with UNITAr, i 
is the leader of this project. They are trying to add/to/ 
the first study's alerting function and the second's ms^fen-- 
isms to deal with the world problematique : the human values 
opttons* Ervin has done some very intere%^#hg things 
including rounding up both statements of the explicit goals 
1 (the announced st^ternents) of some 141 nations. He has 
Athem categorized ^sTmilarily to the RIO groupings* He also 
\has had scholars and observers (they sometimes differ) ^ 
' looking at the de facto goals of many of these same countries 
^^.how do they ac t ~ver~ 3 u s what hangs on the walls or what 
is put 1^1 the papers and then searching among these for 
consensus and alternatives that could be "global goals." 
They announced a statement of " inter-exdstence ^ " a word I 
think we are going to hear a lot more of* 

V 

^The message of all this is that we must think 
holis tically , but^j^hey did not bother to use that word 
often* It was emphasized that we are going to have to 
willingly cooperate and we are going to have to do it now , 
or face the possibility of death. To see people of this 
many religions ^ this many pol4>*ical persuasions, this many 
language barriers, fat and thin^ and all the other differences 
one can think of, cooperating and acting in such harmony was 
qui,ttl a dramatic sicjht* Yet one of the sobering notes was 
- whether there was time to do all this and that was not 
answered* It gives ma hope ^ however^ that we in this room 
can cross some of our much smaller barriers within a univer-^ 
sity^ or within a pi^±ilic or private bureaucracy* If this 
much can be done-^^^--^o diversified a group ^ why can't we 
do it? 

There was one very dramatic event that stood out m 
this meetinq of thn Club of Rome, and believe it or not, it 
was a po 1 i t i c a 1 s p 00 c h This is sort of a n ^ a s i de / but I 
think it's a real life notez^ for us to bear in mind* Vice 
President Rockefeller was the banquet speaker and the first 
line in his speech was like a glass of cold water in the 
face of almost every Club of Rome member an^d the rest of 
us there. He said that anyone who thi^»k^^bo,ut limiting 
growth is- naive! He went on for about 35 minutes. He 
. indicated that the U.S. would pursue its elitist best, that 
we are a world leader. We will continue to expand our energy 
resourcos. * fie almost sounded' like, Herman Kahn, I have heard 
that one doesn't ho^^ mcmbcrH of the Club of Rome speechless 
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very often, but this time they were - 



^ in seven languages* 



I think the vice President ^id a great service. Some 
people tried to say a speechwriter gave him an antigrowth 
spaaoh and he didn't read it prior to delivery. Well^ those 
of ue who have worked with this man don*t believe that is a 
real possibility. He told it like it is. He gave a political 
spaech and said (he did not use these words, but the massaga 
was) : How can any of us go out and run in an election and 
say to the country you have got to give up your air conditioner 
You have to give up your big car. We are going to lower your 
standard of living* You are all going to be happy ^ but you 
are going to wear little padded suits and they are all going 
to look the same. There is no way" Joe 6-Padk"is going to 
give up that which he has worked so hard for^ particularly 
if his father helped him through college after the depression* 

The Vice President's message was eloqitent and very 
real. What is going to convince the voter to change not 
only what he has, but perhaps his^ aspirations also? The 
question he asked was not dealt with in the othfer excellent 
speeches of Philadelphia/ but it went home in everyone's mind. 



AGREEMENTS AT THIS MEETING / 

Let us return to this meeting, I heard us agree on 
a nun^er of things. One of the things on which there^ is a 
consensus is that reductionist and disciplinary research is 
insufficient for dealing with social problems and that a 
more integrated and interactive approach is necessary* We 
need an approach that will include bdth the hard and the 
soft knowledge, as some one put it. We agreed that if we 
organize and put several heads together^ we may be able to 
get around some of the larger problems that one head, or 
most single heads cannot totally grasp* 

Believe it or not we were in accord on some terminology. 
We agreed that mul tidisc ipl inary is not interdisciplinary 
and that one is better than the other for approaching social 
problems. There was a consensus that interdisciplinary 
research is a means not an end. I think there was agreement^^ . 
(however/ a little weaker than some of the others)^ that some 
intermediate form of knowledge is needed between the objective, 
descriptive and disciplinary knowledge of the analytical- 
contemplative world and the action world of doers and deciders, 
Chris Wright's rather thoughtful model presenilation earlier 
expands on this very well. Although everyone of^us in the 
room would put different labels on it^ I think this concept 
is one that we f^^n all take home ahd use. This "something 
in-between" mig be called "policy-analysis^" but it is not 
the label /that is importartt. 
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There were some unknovms, or at least some partial 
unknowns identified during this meeting. Here is where we^ 
agreed we didn't know^ if you will. We are not sure ,we ^ 
know how to run^ or fund/ or even legitimatize social exper= 
imants and yet there seems to be a feeling €hat some of these 
ought to be tried. 

^ I 

We don't know how to justify a large continuing 
investment or eKpenditure today for tomorrow's or next week's 
payoffs. It just doesn't sell. We don't know how to train 
or sensitize future researchers or managers in interdiscip- 
linary research, Yet^ there are hopes. There are som3 
programs that are doing some of this. One fear is that we 
will learn how to do it and then make it a discipline and 
blow it. ^ • 

We asked ourselves the question, can the universities 
be made a viable place for the study for interdisciprinary 
resea^^ch? We have asked ourselves* or at least a few of 
us have asked, what are the alternatives? But, we begged 
that question in these sessions. We didn't argue the issue 
at this meeting, but it may be an important one for "a future 
agenda. We raised the question and then skipped any attempt 
at answering as to what is the role 'of prof essions . ^ We have 
some fuzzy, notion abou± the set of activities involving 
decision^nrakers , decision-processes ^ and decisions. It is 
a murky area and we didn't shed much light on it here. 

In one of the groups' '^discussion it was suggested 
that there are at least three classes of decisions which 
are quite distinct. Our team research and policy^analysis 
discussions may be able to benefit from defining them: 

1. The executive official makes only a few decisions. 
He has a program^ or organi zatfonal coimitment. He has in= 
depth, detailed information on it yet he doesn^t get to 
make very many major decisions, 

2. A legislator on the other hand, at any level, makes 
a very large number of decisions. He may have to vote, four 
or ten or more times a day. He often has very superficial 
information. Often he doesn*t have a commitment to any 
existing program, but rather to a constituency or to himself. 
These rapid and ill-structured decisions may be bigger, more 
critical or more lasting in impact than the singular ones 
that the executive has. 

3. The third class of decisions, may not be polite 
to talk about. They are the personal decisions. They may 

be opportunistic ones where the substance and the constraints 
around it do not really matter only whether "I'm going 
to get somethinq out of it or not," They are made at high 
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levels and they are made at low levels. They are made by 
legislators, executives r academJfes , bureaucrats, and people 
on the street. We sometimes forget that these decisions can 
have major impact, particularly in the aggregate. 

We raised some questions , which probably could be 
put more accurately leading to areas in need research. 
How do we get the power structure to listen? jThe example 
was forecast in the '50s and '60s of the energy (crisis , We 
bring the power structure bad news. As analysts we talk 
about long-range events but the decision-maker \ias problems 
now. We make foreMSts and they don't know how] true these 
are and neither do we* We make recommenS^feions^ and they 
say to us as researchers^ "You don*t have to meet a payroll^" 
or "You don't have to vote on the floor of the Congress," 
etc* Mostly we can not seem to get the power stucture to 
listen to our pleas for money, to let us go do our thing 
the way we want to do it. We don't know how to create 
new institutional forms. In the physical sciences we have 
learned to set-^up laboratories and R and D teams actually 
to "produce knowledge" almost on demand. We don't seem 
to be able to do anything $iiAilar in behavior sciences 
although some representatives think=tanks challenged this. 

QUESTldN: AREAS FOR RESEARCH? 

How did we invent the corporation, the not=f or=prof its , 
the interdisciplinary team? How do we change a university, 
a bureaucracy, or even ourselves? We failed to treat these 
issues and we albo asked the Question, can we really approach 
a situation holLttically? 'Can we view a situation without 
perceiving and understanding each element and its relationship 
to others? Systems analysts tell us about synergism — 
that systems have properties beyond the sum of the parts, 
EKperience tells us that we can see tt{i^ngs holistically . 

I am old enough to have been trained in so=called 
aircraft recognition during World War II, Wfe learned all 
the parts of the Japanese airplanes* Then they would show 
us whole airplanes. We would look at them for 10 or 15 
seconds on a small screen and the instructor would gradually 
speed up. The idea was that when we saw one that looked 
Japanese we would shoot at it and when we saw one that didn't, 
we wouldrt't because that. was durs. We got so we could ■ 
recognize hundreds of these darn things each in a tenth 
of a second. Just a blink, I can look out the window and 
tell theit there is a houso out there without seeing 
every shingle and every window. I wonder if intellectually, 
in a far more advanced fashion, there isn't something 
analogous to this. Tf thdre is^ it would be very helpful 
in these large, ilL=stTuctured situations we increasingly 
face. 
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We are worried about creating a new discipline and 
' we are worried about a few other things. We have some 
fairly large issues. Shall we, who have the skills and 
vision, be change agents or just attempt to get somebody 
else to make the alterations?^ Refer to Ken Heathington ' s 
paper. Are we going to sit on our tenure and ask for 
money, fiddle with our algorithms and do a lot of other 
"academic" things, or are we going to get out and do some*- 
thing? It seems like it is always someone else's task to 
do something butksome of us may be competent to do things 
if we would try, ^^fr-'few have said we are, but institutional 
constraints h©ld us back. Is style a big issue? Of course 
we need basic research in substance and method and the 
opportunity for unfettered exploration* But is there not 
a parallel need to put to use for society that which we » 
already know? ' ) 

A key problem- who (read: what discipline) shall 
be the leader of the interdisciplinary tea^^research project? 

I am very concarned about problem definition 
which problem shall we work on? As an example (slightly 
overstated) those of us in the technology assessment 
movement are very concerned with always working on the 
right problem, the top priority problem. As a result, we 
haven't worked on v^ry many problenis. We are still arguing 
which ones to attempt. Some of us have a perpetual search 
for the new paradigm or a methodology. Obviously, from some 
of the biases I mentiona^ I feel there may be many method^ 
ologies and many paradigit>i that can be useful. We recognize 
that the policy --makers n'^fed help now, but we talk about 
generating knowledge later is this part of the same 
problem? 

'A ■ ^ 

There was some discussion about average people in 
super organizations and super people in average organizations 
as each being the best way of proceeding. Maybe we can use 
both. And we argued endlessly about reward systems, particu- 
larly the rewards which come to us. 

One last question is perftaps rhetorical. Is inter^ 
di scLplinary teain research time, institution, geographic, 
perHona 1 1 ty , . and subject matter dGpendnnt? 

SOME IMPRESSIONS 

Finally, a few last impi^essions including the self 
^^^LtLcal role I was asked to play, I hear it is impolite 
fiVid incorrect to apologize in a speech. But when I see wall 
to wall reductionist toes out the3re, I might as well apologize 
now rather than later. I guess T am a little shocked at they 
tone of tho perception with which many in this room view our 
uiienLs, our paLroiiH, "them." the ConcfreHH, the bureaucracy, 
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and so on. Some of the phrases used include — - "that policy 
crowd," "politicians" (always with a little twist), "Washings 
ton," "regulatory interference, " "irrationality" (of dp^ision- ' 
making) , and dozens more. We appear to have a conceit that 
"they" are not as smart — whoever "they" are — and we are ^ 
very cle'ar that they are not us, of course, I wonder if we 
efiould not be more conscious of how we appear to others and 
challenge the basis for some of our statements and mannerisms.. 

I particularly like the phrase, but more the meaning,^ 

of Dave Rose's points "when the house is burning down^ don't 

stop to check the pH of the water*" I think we all ought to 
write that down. 

We also act as if we just invented "holism." Or worse, 
that West Churchma#is just about to invent it. But holistic 
thinking has been around for a long time. We only have to 
go back to Dan Alpert's story about the agricultural work. 
Or we can look around us and see what a city council, or a 
school board or a legislature does everyday* I am also a little 
alarmed how much each of us from our sector thinks the other 
guy's area is all messed up and. that we ought to change it. 
We don't seem prone to looking in mirrors* 

There was m_uch hand wringirtg in. these sessions over 
the university reward system but I didn't hear one proposal 
on how to change it^ or any alternatives to it, or even any 
way to seize power. • Are you just going to sit there? 

The Executive Branch and its contractors blame all 
that they feel restrictive on political control, artificial 
limits, and ''interference" fi.pm politicians. And when the 
Executive Branch comes up on the Hill, the Congress wiggles 
its finger at the bureaucracy. Polls show that people don't 
trust big business, or little business, and any size govern^ ^ 
ment for that matter- And we all blame the A^abs * Many 
of us researchers are concerned that we can't deal with t^hese 
huge social problems upon us and yet we are intensely concerned 
about the reward system. We ought to think about this, .There 
is no free lunch. We are plagued by doubt. We lack agree^ 
ment. We have poor institutional forms and low resources* 
We admit a lot of ignorance, and yet our tone is grossly 
arrogant. W*^^ all Hoem to have the smarts about something, 
but we are not doinq or learning as much as we think we need 
to do or we think wes can. What i_s the problem? 

Let me end by saying again that T am. an optimist. 
I think if people from manv coun tries 'can wrestle with such 
huge problems as the Club of Rome is doing on the Global 
Problematique / we ought to be able to handle some of these 
much smaller ones that we have been talking about here, I 
think we must do some introspection and take some active 
steps if we am '|o i ntj to survive in our little bureaucracies 
whether thoy are rjiib 1 ic or r:^ri vate , , 1 think this meetihg 
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has hmmn an axGellent start^ on TChis and I for 'on^^would like ^ 
to commend all who attended andrthe AAAS and others who have 
put it on. I am particularly happy that it is one step 
towards somewhara. And I am glad of two other things. 
One, that Don Miohael is going to tell us how to get out . , 
of this dismal picture I have painted labeling myself an 
optimist, and that Dick is going to. tell ua where we can go. 
frofe here at the end of this session. 
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"It seeins to me tlien, that we end up with a 
wonderful and profound irony. The myth has 
been that the function of applied science 
is to reduce our vulnerability. What it 
appears to have done instead is to require 
of us that we Accept participation in. vulner 
ability^ at a level of intensity thift has 
not been required of any of us at any other 
time, " ~ ' 



f ^ Donald Miahael 
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LOOSENING THE SYSTEM FOR RISK TAKING: ■ CREATING A 
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"CHARITABLE" ENVIRONfffiN^ FOR RESPONSIBLE AND 



IMAglNATIVE APPROACHES TO PROBL^-ORIENTED COLLABORATION 



Donald Michael 
Program Head 
Center for Research on the Utilization 
of Scientific Knowledge 



' Two introductory remarks = First, the comnients I ' m 
going to make pertain to the scipntists, the technplqgists , 
and to all the rest of us who gain status and a sense of reality 
by being dependent on and related to the community of knowledge- 
producers who we call scientists whether they be disciplinary 
or interdisciplinary • 

The second introductory remark is to acknowledge that 
for many of you what I'm about to emphasize may have little to 
do with your perception of reality* But in my reading of these 
last three days, one thing seems 'to be clears we do not under^i, 
stand the nature of that reality or what that reality 'should be . 
What I'd ^like to suggest is *that my Remarks emphasise something 
which needs to be part of whatever reality it is that you live 
in, and operate in, and hope to influence* 

THE TWO-EDGED SOCIETAL CIRCUMSTANCES 

I'm supposed to talk about the sources of loosening up 
the system so that it will be charitable to the kinds of activi-- 
ties and changes we've talked about. Let me start by suggesting 
that there, are a number of societal activities ^ spaietal circum- 
stances, already under way, that we've alluded to and sometimes 
overlook, but which need to be taken advantage of in order tQ^ 
^osan.up this large system of users and producers^ and conaumers' 
and funders of scientific knowledge applied to the pubiic/interes t 

BeforG describinq a cew of these circumstances, let me 
acknowledge that they are very two-hedged. We can hack QLur way 
through a. jungle with the3m, perhaps, or we can bleed toy death . 
if we ' fr» not careful. But they are there. They do offer poten- 
tials for loosening up the s/stem. ., ^ 



pemaJid for P^tlApatiQn 



' One Off ■them is .th demand for participationX 1 put' . : 

the emphasis demand v\ It isn't only a matter of inviting 
in participantsf iritimate consjimersf it^'s* that those 

participants^' thoser ultimate consumers^^,- are insistiita on beii^ 
paVt of whatever is affecting their destiny- Now^ tSia .source 
of pressure is extremely importajg^t because it is a ^essur# ' 
to be; interdisciplinary at the vmxy least. That pressure is 
to be applied to universities, an^ university Myartments who. .. 
fund sources ,^and to the conscienee of scien^l^ts and those jf 
others who support and- ""use' science It's a pressure* that we 
■can. use to further the use* of science in the public ^interest * 



Challenge to Legitimacy ' . 

The second circumstance out therfe^jwhiph can loosep up 
the sitijaj£ion is the endemic ^hallenfe toYthe legitimacy of ^ 
r^conventionai organi lations and^'conventioft^l,^ reasons 'for doing 
things J This challenge to legitimacy ^e used to disdredi^ 

the parochial professionalism that stands' -^n^^he way of so 
muclB interdisciplinary research and so much acknowledgement of 
the limits of particular disciplines for dealing with the real/ 
world. Responding to that challenge of legitimacy ^ which I 
say is endemic^ i&"a potential way to Idosen up those prgandza= 
tions which currently restrict inventions and activities of the 
sort we '^le been hoping to undertak 



Part of that .challenge to legitimacy includes reserva= 
tions in many parts of the population^ including the spientific 
community , itself ^ about the sufficiency of scientific knowledge. 
That challenge to legitimacy ^ that reservation about scientific 
knowledge, clearly leaves an opening to bring in. other kinds of 
knowledge^- the kinds West Churqhmaft talked about^= whether 
it be philosophical^ ethical^ mystical, political/ or poetical* 

There are mar\y ways of communicating concepts and 
feelings of a holistic sort besides using thp printed word or 
the spoken equivalent of the printed word. There's poetry, there's 
multimedia, there are storytellers , and ^o on. We haven't be- 
gun to include these ^ part of a holistic approach. But given 
this growing reservation in £he society about the sufficiency o^f 
science^ there are greati opportunities to enlarge the "inter- 
disciplinary." ^ ■ ■ . 

A third exargple oE^how the challenge to .legitimacy offers 
us some " loosening up" resources are "guerilla ■ bureaucrat activi= 
ties." These are sub ^rosa' rtetworks of people^^^^u-^vernment who 
are more, concerned with the problem than the/agen:cy they're, in- 
volved withi who are, in many ways , the modpls of effective 
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knowledge uti ligation thes^^ day^s. They're 1 
passing it -back and forth./. If ^-rt* wop' t wbr] 



the 'ones thit -rfre^ - 
)rk, in their agency,/ 
it "will be passed to\somebody in Vsome other aoendy w^ 
^ork,^ For us there are gueriilai /network* to be part 
a»e ieakages to be encouraged in the in^terest of e 
the concepts of thi prbbldms to be dealt with r^and' dis 



the. knowledge related to /those problems . 



it; will 
there 

larging , . 
eminating 



Last among the chalLenges to legitimacy I want to m6n- ^ 
tion that proyide leverage -for -loosening the- systems is^^he 
^rise of ' Consumerism and^ /the enlarged riange/^f opportiunities 
this 'movement offeipb for scientists ^and pAfers to partisip^te , 
dire^ctly in facilitating consumer's intei^ests and tp paf'^ici^ 
pate Undirectly by. using the consumer movement a& ^everage for* 
'breaking 'open soine of the -resistant organizations # -/whether they 
be- f edfcral'^ .f Undifig^ entities , congressional" offices / ^profes- 
sional societies* ^ - ? / / ^ f ^ ' 

" Changing ^V^lues . . . r / ^ 

^ . "I I ' 

^ , Thev ^hird /sdcietal circums'tai^tff that canlbe used to 

loosen the/ system is .the many ^changing ^ values , conflicting, 
yal-ue systems ^ value differences/ which ^are alfed expressed in 
the demands ' for participation and^ tffe ^questioning of legitimacy 
These valua changes and value questions pr'ovide scientists and 
others involved with them Jand/the organizations they're working* 
i'n) J with more' e!thibal maneuvering space ^ experimenting space ^ 
than in simpler times when thare was a fair amount of convergency. 
around what vadues and , ethics were ''the'^ right ones. That ethical { 
iTraneuverinp>; space can be .usea ' cyjpically , or it cmn be used to 
find way/S jEol be more holistic irore responsive, more responsibleV 
as we've ^en seeking to dor these past three days* ' ^ 



scientists and 



An example of the /constrnctive uses are the young' 

bureaucrat^ I hope it's clear^ by now tha-t 
"bureaucrat" ^is not a depricative . term but a description of a 
spbcific function who/ ace far more preo^gcup'ied with the value 
implica\tions. of what they're doing-^ tIm ^_h4s ^Been- so in the past, 
Jhey%ee themsflves not/ag^'the agents of some high^^r 5 power ^ . or^ 



e employer, or some 

ey are doing is valul 



A. 



profession* - They want to^ know why wha 
ble, not ^just how to solve the problem 
that's offered them to/ work on* /Now. that's an example, it peems V 
to me, of ethical maneuvering spaoe that's available for loosening 
up= the system in any number" of ways, ^ ^' 



Growing Ecologjlc a 1 v/iew 



A fourth, useful circumstance lies in ■thef.growing ecologi- 
cal, environmental /movement -- a systems apprpacn, an ecumenism. 
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a plrticipative approach — that "geBtalt'V or world view which 
contributes to furthering a holistic perspective. That ie, 
hoHspi is an . idea, in increasingly good currency ^ which arises 
from huinber of sources ^ ^ terminologies^ and groups. By its 
_ spread* and ;itl shared view, t^is idea offers ^n opportunity ..to 
'generate support through a community that provides leVeraga in 
its own right. There are routes of appeal that weren' t^ther^ 
before.^ There are ways of linking and of bringing leverage to 
bMr because certain ideas are mote legit ima^, hence ^ more 
talked about ^ lience / more reasonable, hence^ proviSing more % 
oppprtunities for responding to them. /In addition to making 
them mo:^e legitimate these ideas also recruit^* lot more peo^e 
and a^lot .more clout for pressing^n those/reli^ctant organi2a% 
tions and persbnp who aren ' t reggpnsive to this holistic' per-^ 
spective . . ^ - ' 



One is that crises and disasters provi.de^he best oc^ - 
casions for^ changes in o^9^riizations Euridainf ntal changes, - - 
tehe work done on disastfr behavior over many years in many 
cultures, suggests that those are the times when or^nizations 
are most su^eptible €o f undamentat^hange dn pri^iLosophy arid 
structure. . The other ""thing' that those social andp-natural 
crises and disasters ^will Mnphasize ^is the. ^normity of our 
ignorance and the lim>ts oE oTar information and theo'retical 
^bases for dealing with these problems, > ^ - 



- rTHE RECOGNITION OF THB^ INSUFFICIENqY OF SCIENCE 

.. . ■ ^ ^ l,^^ ^ ^ ■ ' . . * ■ ■ 

That,, in turhj,i leads yne to a second general category 

f opportunities for|,ioosening /Up^ the system (the first 

leing thosfe .ongoing activitieis in S'ociety) . .The second 

j.lcategory has to do with t^e Rowing recognition among scien^ 

tists> as well as observers arid interpreters of^dciety, that 

the insufficiency of sc4entific UTiderstanding of social 

processes and social need is ippaliingi For all intents and 

purposes science is in a ^j^etty footless condition- when it 

comes to dealing with the sociual^ issues we feel are important* 

•Fu^her, recognition of^that ignorance and inadequacy could 

undermine entrenched professional and departmental powers 

and aid in transforming both /statuses and^ leverages in^ ' 

directions more compatible With what we're seeking to accom^ 

plish by the way^ of using sc'tence for social needs, 

'What do I mean v^hen I say that we're in this appalling 
condition? I need not reyiew that picture in details ' It 
is sufficient simply to remind you ^f four circumstances* 
One, there is simply no theoretical basis available for i^der- 
standing turbulent social change and the social processes that 
go on within a chanqiing , society pf the sort we ' re in now. 
Ill*-s tructured probiams of this sort present enormous theo- 
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-y tmtical i^B^^j/ffjr ^m moat part unsolved, even in the physical 
= sciences /lifi bile social' sciences we simpLy don-t know what- " 
w#'re talkirig About when we -4i social change in. a. turbulent 

^world like/ th£^s * There are many critics within the professidns 
making 'tftese /points in greater dfetail ihcludlng first-rate , 
economr^s ^writing about the: insufficiencies and' bankruptcy 
of eCQnomic theory for the kind pf world we're in. i 

' Two/ eKamples of what r'in talking about by way of 

theorertcal inadequacy ^ one is. the fact that we simply do 
not know how to predict changes in birthrates*- We never have 
been*abl^ to do it; can't do it now. And when you think of 

'♦all that implies about the insufficient of our understanding; 
of hiirnan beings, of groups, of social process^ :that;s pretty . 
revealing i^ndeed .^ Another example r as Wailt HaJin and/ some 
others of you pointed out, we do not know how problems become 
, recognized as. problems in the society* For example, by what 
process' does': something becdm© noticeable./ hence attended to? 
We^speculate but we doh't^eally know* 

Second point on the insufficiency of our knowledge 'and 
theory baser we don-t have enough longitudinal data to know^ 
where things have come from^ much less where they are going to* 
We don't have these longitudinal data partly because we. have 
not collected them and partly beca^^e we lack validated theory 
that would tell ,us what to collect.^ 



third, our methodologies, which may be elegant 
indeed, are footless because the methodologies presuppose the 
.theory which points to what ought to be attended to, collected, 
and analyzed. Since we don't have these theories ^ our methods, 
elegant as they ^re, are impotent. Nevertheless, as Don Kasfi 
emphasized and as a number of others of us would, we seek and 
depend on those theories as if our life depended on them. In- ^ ' 
deed, our psychological life does in many cases* We try to 
convince o^Srselves tha't we know through our methodologies, 'but 
in cold fa6t those methodologies hang out there with no theoret- 
ical underpinning. - 

Last point. We're only beginning to understand how to 
change crrganizations and we have even less understanding of . 
what to ^change them into because we're^not clear as to what ^ 
ends a©e to be met by changing into some other form* All we 

ense is that they need to be adapted, there need to be. learning 
systems^^ and we .don't know much at all about how to do that or, 
given our ignorance, how ^to' learn how to do that. 

/The social turbulence described in my first category of 
opportunities for change and the conceptual . insufficiency I ' ve ^ 
just ^reviewed, say to me that, for, science %o contribute in the 
way that we hope it would, scientists and'%he system that ^main- 
tains them must become holistic in f ar deeper sense than merely 
by being inte^rdisciplir^ary . 
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>^ /. . H - , ' . THE IMPLICATIONS:' of" HOtJSM 

%• I'd like td emphasize sonie of the implicatio'ns in that 

.assertion , - They ' re implications, -that we have toyed with at the 
edge b.ut^ to "my mind V they are far more dentral and in need of 
attention than we have given, them here, ' , ' 

To be holiatic required ohe to "have both an inteliectual 
and eKperiential sense of being imbedded in the whole. It isn't 
enough to talk mbout being holistic one has to have the sense 
experience of being imbedded* This means ^ among other thirigS/ 
that given -the circumstances I Vve described within science and ^ 
society^ it will be necessary ^ live wi^th ^nd acknowledge very 
high levels of uncertainty; ; np'^ only . IJJvlnt with high levels 
of uncertainty but kcknowledgi-ng'-^fchem if you don't ac- 

knowledge the . uncertainty to^otfters , as well as to\. yourself ^ then 
you^re not experiencing in the wholej-- the who^e system that, 
has this quality of uncertainty,, / '^ 

This means that we^ as persons and as^ organizations ^ 
are going to have to risk much learn what science can do 
in a turbulent worlds given its? ignoranpe. This means we're 
going to have to ^isk ourselves^ our organi nations ^ our images. 
We*re going to have to risk changing our theories, our methods^^ 
our statuS/ bur image that we convey to others and the images 
we c^arry inside of ourselves. /It means we're going, to have to 
risk trusting each other and other organizations far more than 
we do, Otherwisfe/ we. can't engagey ; we can ' t be enough a part 
of something that we ' re trying , to be holistic; about * 

If you distrust/ _you avoid, you separate ' yourself , your 
activities, and it becoines impossible to be holistic under those 
circumstances. This kind of . trusting involves a lot more than 
learning ^the other person's jargon. It means we're going to ■ 
have to. risk embracing error. It means we ' r^ going, to have to . 
realize ahead of^time that we're going tg make mistakes, and 
design* our activities to make the most of those mistakes when 
they're made in order to learn. Otherwise, we can't learn, we f 
can't understand what the whole is about. 

Organizations are going td^'iiave to expose theii^ errors as 
a positive expression of competence to learn rather than hide 
them in fear. ^ We're going to have to risk recognizing that Ve, 
as persons and as our organizations, make the myths that are 
social reality and that, in^ turn, we are created by these myths. 
In our social roles we are myths, we are whispS; we are nothing 
enduring, We have to recognize that, by being hoi is tic , we are" 
finite. To my mind, the only way one really gets a sense o^ how 
finite one really is, by very consciously being part of thel whole. 
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. _ ^COMPASSION MD 'VULNERABILITY 

/ = This brings me tb the word: "charity" inVthie title for 
these remarks , Another way" to emphasize all the above is to 
recQgnize that we 'do dasperately n^ed deep charity # or better, 
oompass ion towards self and pthers/ - And by charity ,1 I don' t 
m^an indulgence or indifference or ^aloppiness or a laissez-^f aire 
a;pproach since we're all ignorant let's all ^ each go our own 
way, b4^ compaasion and charity I mean that we all have to 
racQgni^e, asVorgahizations and as persons, the fact of our r 
pro^mnd vulherabillty * we ire all fundamentally vulnerable' 
^nTour roles, our functions , our hopes. If we're going to be 
holistic, if we ' r^ going to deil with, and come, to discover the 
holistic kind of knowledge,, that requires* becoiffitng very different 
selves as well as different organizations, -This is threatening, 
it's frightening, it's painful, but I ^ think we can 't. avoid such 
experiences if we're really *seri6ils abouti* being holistic, =in 
order to try to deal with the kind of .problems that we acknowl-- 
edge can' t be dealt with piecemeal^. . ' . 

■Can^this be done? Can we -make ^those organizational 
changes and those "personal changesv threatening as tfiey ,are, 
exciting as they ate should also ad^? As West Churchman 
said -the other nig^t, the in junction to^ do so and the seeking 
to do so is_probably the oldest, persisteht vision in human as-- 
piratioi^. Individuals clearly have doTie it,' small groups have 
done it for a limited time. The gueition is can a world or 
society, can even a nation or a region'do it? Arid, Ivreally 
don't know, but I would dike to suggest that, in contrast to 
past civilizations that failed, we have a few things that might 
be going for us, ^ . ' 

One, as this meeting evidences , is a deliberate self= „ 
conscious will to experiment, to discover. Second is that many . 
of the turbulent Gharacteristics I talked about are associated 
with a mood of transformation for some important parts q3 the 
society. And, third, in contrast to. other civilizations, we can 
make use of historical perspectives. We can deliberately draw , 
on the experiences of other spcie'^ties at other times and that 
perspective is one that other cultures and societies didn't have. 

All we can do then is continue to try. To do so means ' 
we must move in the ways we've been asserting that we want't^'- 
Ae must do so with an appreciation of the possibilities; f^i/\ 
loosening the system* And we m^t recognize and accept the, uh- 
avoidable pressures this will put on^us as individuals, both as 
private individuals and in our organizational responsibilities 
as well . ^ ^ " , ' ; : ; 

It seems to me then, tjiat we end up with a wonderful and ; 
profound irony. The myth has been that the function of applied ^ 
science is to reduce our vulnerability. What it appears to - 
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have done instead is to require of us that we accept participa- 
tion in vulnerability^ at a level of intensity that has not been 
required of any of ue^at any other time. We have to partidipate 
in that vulnerability if we're to have any other chahce ^^t all « 
of producing a better world. Living within that^irony^ that eon- 
,tradiction and its resolution -Is , to .^ly mind^ v^at being holistic 
^*is all about. — 



COMMENTS 

In a turbulent^ changing world like our-s^ the possibili- 
ties for trans forinat ion are enormous, I remind you of th© three', 
General Electric nuclear reactor technologists^ who q,uit in order 
to further reactor safety. There are a lot of things of that 
sort that can be done and are being done. The fact that one is 
an institU'^ion , in an organization, to my mind/ doesn't relieve 
one of the responsibility ahd the potentiality of making changes 
within it or outside. 

We were talkin<| at breakfast this mining about the fact 
that structured roles in an organization do not remove the'^ 
enormous impact of the person who/ fills a role* We all know that 
from experiences. Things happen_i^„ojrganizatio?l^^^ don't happen 
quite aside from structured role performance. They happen or ^ 
don't happen because of the person who fills that role, I'm 
arguing that if what we're talking about really is necessary then^ 
many more of us hav^ to be prepared to ac^^^s transformqfrs in the 
organizatibns we're involved with. ^ 

Organizations don* t exist , without the people in them. The 
people in them sustain the structures of the organizations — are 
rewarded or punished by these structures but are also what 
change them the people inside the organizations and th^ people 
inside other organizations that press on their o^ organizations. 
There's just no avoiding the fapt that people are there. In bur 
kind of" society organizations can't survive in a given form unless 
people in them accept them in that form. . 



As we begin to see now, with the r4se of consumerism/ par- 
ticipation, and all ti^a rest, organizations can be transformed 
jpy people * At any given time, people are clustered into struLptured 
activities,* but it doesn^t mean that they're incapable of changing 
Ihem. There are a, lot of^ people in this room who have been in- 
volved in one way or* another in changing the organizations that 
they're in, or changing some other organization by virtue of their 
personal actions or inactions, ^^ut it* s costly. 
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Let me . add two more things ^bout the. crises example to . 
prbperly represent its possibilities. Crisis and disaster are' 
the occasions when organizations can change. But, they can also 
close down aryd became more entrenched. Part of the ""condition 
that seems to determine whether it goes one way or the othe.r'is 
whether the organiEation has people either in it or around it who 
understand that process and are prepared to use it productively. 
For example^ people who^ have been trained for change or trained 
for bJing creative in crises instead of just closing down in ffe^r^ 

I So, it isn't just a matter of creating crises, it's a 
matter of creating people and ^struGt\ires that are available 
to make a productive crisis. We know a little about doing 
that, not nearly enough. ' 

The ethical issues are crucial. All I*m saying ;is that 
there is a whole set of potential leverage points for change r 
beyond those that we conventionally think of, that i^ this kind 
of nfultiplfe value world in which we work,. take on mote potential 
than they had irv 'the past for loosening the system and creating 
a charitable environitent for problem=orien_ted collaboration. 



V Remember, I empTiksized at the beginning that what X ^ould 
attend to is not the whole picture. I offer these remarks as a 
counterpoint and complement t^Tpt^er parts of the issues that 
have been explored intensively here and that Walt summarized so 
well. Don't read thi^ /as 'an either/or business. ^ Rather see the 
part I've emphasized flis a necessary but not, of itself sufficient 
part of the whole. > ; . 
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"A deep concern * ^^/'^^Xs^acing *every institution 
tn society. Not only universities/ not 

only, government bureaucracies, but every insti 
tution in our society today is facel with a . 
challenge to its legitiniacy, faced with deep 
dilemmas of just the kind we are having to Sac 
up to . " 

Dani&l Alp&^^ 




THE DILEMI^S .FACING^ US 



Daniel Alpert * 
' Director ' . 

The' Center for Advanced Study 
uEiversity of Illinois at Urbana=Champaign 

^ Urbana, Illinois 61801^ ' ^! 



' I've bean faced v^ith some curious dilemmas during' the 
'course* of this meeting* At most scientific meetings my mind 

challenged; 1 have trotole. handling ^ the subtlety and 
bre'adth of the intellectual issues. In other, words ^ my 
head hurts. At this conference I've had more trpuble with 
my stCinaGh. At times^ I felt exhilarated and grea€ly stimu^ 
lated; at other times ^ I felt very^ depressed. I was concerned 
about the relevance of sortie of the talks and felt* they removed 
us from the issues we came here^to discuss. This morning 
I feel quite elated T Walter HaHn -ffis given 1 far better ^ 
presentation of what I was hoping to say during th$ first 
half of my brief summary ^ and Don Michael has made a far 
more eloquent statement of y^hat I was going to say in the 
second half; so I have very little to add. * 

1 came to 'this conference because I was attracted : 
by its ^itle.^ In fact, I knew very* little about the proposed 
agenda other than the title, "Adapting Science to Societal 
Needs-" Unfortunately, as I listen to much of our discussion , 
I'd have sworn that I misread it i the title, I thou^^ht, 
must have been "AdaptiA^ Society to Science's Needs*' This 
reversal of emphasis is one of the dilemmas that concerns me. 



In his remarks yesterday, Dick Bolt was saying that. 
^oii_rea^l^ly_ aanl^^^ " 
unless you really get steeped in the symptoms and the problem 
cpntext. In his description of personal experience working 
on a naval problenj, he learned that you can't take the 
statement of the problem from the^ admiral; you've got to 
say, "Let me on board* I'll go .on a cruise with you and 
get a sense of both the problem and the environment in which 
it occurs." You've got to feel, sense, -and se^ the context 
in which the problem arises, ^ ' ■ 

yln the conteKt of social problems , it is egually true 
that to solve the problem we've got to care. In some of the 
discussion at this conference, it has seemed to me -that we 
cared more about the problem-solver than the .probleji^. Our 
discussions h^ve fully demonstrated an awareness of the 
fact that the problems are interconnected, that societal 
problems are deeply interconnected. It became apparent 
during our discussion, .however, that the "problem'-solvers " ' 
were not interconnected. This was demonstrated in many ways. 
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Dave Rosa opened Qur Workshop with a discussion of 
morality^ and in our eonceptual diseuBaions he iilsietad, 
, "Fellows, we* ve got to jfceach .ethics,^' My repeated concern 
was that .learning about ethiis learning about any value- 
laden issue - is not something that can ,readily be taught.. 
Learning/ like lovemaking, is not a spectator sport; it is 
a participatory sport. Above all, .learning about etHics is 
a participatory activity," Values cannot be Sught; they 
must be lived and emulated. 

' \ I thinK thes& dilemmas are not just characteristic 
o£ "this conference or of this group of scientists. A deep, 
concern (^that causes one's stomach to hurt as well as one'p 

_ head) is facing every institution in our society. Not onxy 
universities, not only government bureaucracies, but every 
institution in our society today is faced with a challenge 
to its legitimacy, faoed with deep dilemnas of just the kind 
that we are having to face up to. " . ^ 

Despite the fact that I have been deeply frustrated 
by these dilemmas ajid contradictions during the course of 
this^ conference, 1 have " had occasions for feeling very 
positive. At one point, JDick Scrlbner asked me to make 
some summary comments at this session, I was rather pessi-- 
_misii,c_ abo.ut^_.Q.ur ^px^ 
pretty sad about what I've been experiencing ^t the confer- 
enoe." At the/ time, I did feel very sad. A few moments 
later, as I was^ walking out, someone who overheard the 
conversation said t^ me, "I'm really gflad you said that; 
I'm glad you are not' proposing to gloss over youjr real 
feelings about -the proceedings thus far. I hope you will 
make some comments^ toT^orrow. " This positive response to 
candor, to stating my concerns in public, and to admitting x_ 
an open expression of feeling was^ a tremendous boost to my 
morale. ParadoKically , I suddenly felt very good about 
saying how bad I had felt. ^ , 



THE PROBLEM IS A TRUE DILEr^lMA 



In one workshop, for example, we were supposed^ t© address- ; 
conceptual issues underlying approaches to, the problems \ ■ \ ^' 

^facing us. And wd coul^dn't reach underlying approaches to ' t,: ^ - 

y the probletas facing us. And we couldn ' t reach consensus ■ ^ 

or .even agreement to discuss further any concept except one: * 
the ppssible creation of ia new federal foundation'to provide ' . 
us with money. To my m'iad, we had .better improve our ' ; = 

dondeBtual grasp of the situation if we think this is a 
feasible next move. ' . - ■ 
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' I belie'^^ that' the explicit statement of. an impasse 
is perhaps the most optimistic situation we qan hopet for when § 
we really know that/i^e a/e" in trouble — .when we have finally 
admitted to ourselv4st|ta^the problem represents a true 
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diieinma^ and tha'C it ' s 'not ^something vm can just fiddle with* 
W^n we ha]^a^ admitted -to an ir^asse/ that's the time when 
we -can make a choice,^ For this teason^ co^isider it ;aEL 
optimistic statefnent to say that I'm aware, of .certain true 
impaeaes in addressing some of our\deepest societal problems J, 
I'm aware that they are pervasive ^ and^ if we acknowiedge 
their deep subtlety, I'm. Wt disturb'ed by them, Af - ' 

There's an pld^apfeor ism that says, "When someAne, 
points a If inger at .a^eal prbblem, professors will^oceed- 
to study the* finger . " Well, that's not so b^. Indeed, I 
beginning to think that we^ migjht ^sA it a little further^ 
we-should look not -only/^at th^ finger but at the person wh^ 
is poi^nting the finger, Th^t as we^ shoujd look within 
ourselves to examine who we are and what^ we are capable oi 
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contributing. And that, of course, was one of Don Michael's 
statements. 

" I have befen preoccupied^ with our centers of academic 
learning and their divorce from some of the critical problems 
of our times, I've sometimes been very discouraged, lost, 
and a straingGr in my own, institution. Sometimes this ' . 

discouragement was due to my own arrogance, I was asking,- 
"Sow do you get the 'power structure to listen?" We ara part 
of that power structure: How do you get us to listen? 

During the course of this conference, I 'have felt 
pccasions of considerable hostility among different groups* •> 
A friend of mine, Bob Puller, ^ught me something about 
hostility; he taught me ^that there is an interesting and ' 
paradoxical relationship^ between hostility and love. In 
order for the white and black communities to approach^any ♦ 
kind of reasonable discourse, there was a heed for blacks" 
_t^^eKpress_htostiJLLt ^ 
there s%ems to be a need for the freeing, the liberating 
features of the; love of self. This was necessary' to the 
self-respect -of the blq^ck community; it^is also true for' 
other ethnic groups; 'it's true for individuals. It may^^be 
that we must address the hostility that we sometimes feel 
about each other before we can express love , It may thus 
be hopeful to see this kind of hostility manifested on th^ 
part of the blacks, -on the part of third world : countries , 
on the part of social scientists struggling to talk to 
physical scientists . Without such a manifestation of hostility, 
there can't be a freeing of people. Without freedom, we can't 
have love . " 



T^us, I believe that admitting to the dilemmas and even 
t}ie hostilities among the various groups struggling with our 
societal problems today is the^ first major step t^e^ resolving 
them, 4 ^ - ' \ • ' 

So, really, I am an optimist, after all. 
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■ * , , *we "need an unusu^-^y high tolerance and 
respect for each other, for each other's 
jargon,' approaches, methods, ideas, for the 
wholeness of the thing, and that does not come 
easy. 'I - . ^ - \ 

WaltBi" HaKn 
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ACTION AliTERN^TIVES FOR AAAS 

/c. West Chorchman ' - 

School of ^usine%s Administration ^ 
University of California, Berkeley 



Rather than summarize the conference, I' prefer to^ • 
vsuggest a future for those of us who beliave that the ^world 

of knowledge should come much closer to the world of practical 

needs and goals. The world of knowledge desperately 'needs^ 'to . 

have understanding of how othpr worlds= understarid and behave, 

I' ' ' 

Specifically, if assume that workshops such as 

this one are ways of understanding then I -suggest interaction 
^between the "science world" and these other worlds, via such 

workshops* 

l; The^rld of 'politics which is based on a universal_human 
desi:^ to be public,-^ to matter ^/ help , lead, follow, share^ 
and' care for others. ' [/ , - 

Specif ic. Suggestion ^ % ■ - 

'A AAAS workshop made up of- interdiscaplin^ry scientists 
law experts ( jurisprudes, judges , legislators, lawyers) 
a'nd just plain average citizens, ( 



The world of morality based on universal human need for 
equity, ^ . . . 



'Specific Sugg4stioif- 

A AAA'S workshop^ made up of interdisciplinary Scientists 
and the moral comrnunity: humanists ,^ ethicists ^ femin- ^ 
ists, worldists, poor people, and perhaps, a scattering 
'of economists, psychoanaly&ts ^ -and so forth^^ 
\., ' * ' '■ \ . ' ' ^ ' ' 

The world of religion based "on a universal human rieed to 
be^^in touch with s'ome ultimate f orce ^^o'f 'the universe i^^. 

Specific Sugqestion: " . ^- ^* , ^ ^ ^ ' 

A AAAS" workshop made up of interdisciplinary s^entists 
and tfie religious^ community -in. the broadest sense , 
not only representatives of organized religions but 
also poets , novelists , paintexs ; misfits, worshipers, 
mystics , and atheists* 



4 , The world of aesthetics based on a universal human need to 
be in touch with nature^ our nature and^ all of nature. 



Specific Suggestions ' ' 

'A AAAS workshop made up of interdisciplinary ^ 
scientists and tpB aesthetic community, , dramatists ^ 
painters, .hobbyists, optimists, and pessimi^ta. 



All of the above worlds., I thinky* deal more in the 
spiritual than they do 'in the intelle'^ual . Perhaps St. Paul 
^had the best way of summarizing the ^^pirit in each bf these 
^rdds^ "Wp ar;^ everyone members one 6f another * Rompns 1 12 ) 



THE NEXT STEPS 



Rifchard A, Scribne^ 
American 1 AssQciat^on for the Adv'arTcemant of Science 
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it all goin^ 



11 not attempt to. summarize alj. that has taken 

last three days either* instead I will review 
/thoughts avoKed by three queations^ (I) Where 
? (II) Whaif happened here? (Or some of my 
about what happened here'}/ and (III) Wnere is 



WHERE ^ DID WE START?' . ^• 



In one^sens8> we all 'started with the^ Introduction/^' 
\the Keynote Address /and the other material in the pre- 
conference document '^n another more ^ppropriiate sense , 
most of us have been wrestling 'with a^t least some of the 
fproblems addressed- by^ this conference for fivs^ ten^ or, even 
/^rnore years. Despite the large amount of common interest 
/and background (too much so^ some of you have told ,me) , 
•we are just learning to ^undprstand each other when^we talk , 
about social problems and the contributioris scientists and : 
science institutions can make,. The discussions, particularly 
those in the workshops ^ demonstrate this fact* However, 
we did formulate recommendations for change and improvement - 
'and maybe some of us believ^we can find ways of implementing 
some ^of these recommendations, ' It "i^ clear that ^we have not 
^:reduced the number of questions; to be addressed regarding 
adapting science to *soGial needs.- Hopefully we sharpened 
*some of the questions and pointed out some new directions 
which may lead to useful answers, - - 



" WHERE HAVE WE BEEN? 

Some of the- issues were joined the fii^st evening 
after West Churchman's Keynote address,'^ The Conference has 
h^ad its. share of paradoxes'. The first" plenary session and 
this last one mike me wonder whethe;c this conference was ^ 
sponsored by the American Association for the ^vancement 
of Science or by the 'World Council of Ghurches , ■ 

I am most grateful to all the peop^te who contributed 
sb much to this event, and thankful to Ke^^^eathi 
Jim^ Taylor ; and a-/ few others who showed^fe^ir gob;4 humor . . ^ 
and heiped us all to laugh, ^ Without their wisdorp the weight 
of our subject might have kept us altoty^^ther too^ sober and 



dull. ^ . ^ A - * 

/One way to rsoall the ground we have bdvered Here 
is to note some df the phrases marking new or emphatic ideasi 
In looking^ at the , ^ture of social problems ^ how science 
and technology may b¥ used., better in helping to solve these 
problems, and what ar-e some sources of difficulty in sfeeking 
more effective us^^ people said the foliowing: - 
' ■ ' . j' . ■' 

We. need systems approaches and holistic thinking * 

Can i^,p®^ use holistic thinking td solve real'-time 
problems? ^ ^ ' ^ 

Wien'^tho house is; burning down, don't stop to' ch'eck 
ther^pH of the water . * - ; > ^ ./ 

The academic reward structure encourages fragmentptio 

^ ^ Interdisciplinary r^e.search (IDR) is not accepted 
as a "legitimate undertaking in academia, 

■ . . -J ^ ^ ^ \ ■ . ^ :./^- 

' - ^ interdiscipllnM^ centers- must have ' equality with 
university' d^feftments / if ' they are to survive in 
university poTitiqs;; program support is necessary: 

Perhaps the university should- not be involved m 
interdisGiplinary ^research- 

Time deadlines .for policy research are critical: 
■. ■ one cannot always have a ^omplete product. 

■^^ Setting policy^^ research priorities requires user _^ 
^ • input, if- the results are to be used. 

Among ^ tha ' suggestions and recommendations for change , I. heard 

We must'¥earn to -formulate the hoMsti.c rese^arph 
question. - . ^ *p 

We need (to be more tolerant of) "intermediate" 
kinds of knowledge, ' ^ . ^ 

in.^ the absence of paradigms for applying ^ inter-^ 
prof ossiMial knowledge to public problenis, we 
must nevdrtheless try by ^ sub^trtuting intardiscip- 
= ' linary organization .of peopld for theory. 

Interprofessional so^eties 'may offer a meeting 
' ^ ground for those who wish to work in the problem^ 

oriented areas. 

Associatiohs such as AAAS can db much more to make 



, policy-oriented/Work a better, more respected, and 
mor& useful under tak'ing. , j 

/ ^ I 

We need> greater emphasis on the professions in the 
area of public problem-solving, 

We need linkages between individuals not only 
^ institutia^s^ . ^ * ' ' ^ 

I am not certain what the implications of some of these phrases 
are, though I sensed .that all of them have significant meaning 
in the cdntext in which they were delivered, 

^ - WH|RE IS IT ALL GQING? 

. . ^ . . . / 

^ I was told that some people were asking r What is my ' 
or the ^AAAS "hidden agenda-'? The question makes me ^mile 
because we are very f arj on the other side from having a 
prepl^^nned output agenda ,for the conference , and I am pain-^ 
fully aware of this. Since we are ta'^lking about takings risks 
^^^tfnH being vulnerable^ I will admit that just where we will 
^ ^-come out as a result of the conference is not clear to me, 

A proceedings volume will be generated, I expect 
the results of this conference to have some impa^ct on at 
least three aspects of AAAS ■ (1) The Board of Directors will 
read the proceedings with interest; (2) soma of our recomme'ti- 
datio'ns may stimulate the Committee on Science and Public 
Policy and also become incorporated i^to AAAS public policy 
r efforts such as the^ Annual AAAS analysis iOf issues in the 

federal R&D budget; and (3)' the AAAS New Directions Conimittee^ 
charged with preparing the Association for -new roles and goals 
some five years ahead ^ may be ;,quite interested in out thoughts 
here. West Churchman* s suggestions for collaborative outreach 
to 0|ther prof essions^ and other ^areas of endeavor are particularly 
appropriate^ in this con'takt* . .. 

^ Disseminationxof the procfeedings should place/ the 
results in t^s hands o% ^ many people ..interested in^wh^tjwe 
have done* We eKpect to prepare a summary which wouldKbe s 
sent to others who might not receive or read a proceedings 
volume* And/la^t, but ^ certainly not least, several sma^ll 
group meetings may be held around some of the issues and 
recommendations of this eonference^ The participants will* 
include some of this conference's participants ■ and others, t 
in government, academia^ and elsewhere^ who may be in a . " - ^ 

position to ■ do something toward further clarifying the issue'§ . 
or taking steps to implement the repommended changes*— = 



and participants for these small group meetings • ■ - ^ 



I have Ql few thoughts regarding possible topics. 

I 
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Area of ConcGrn: 



Participants Fromi 



Appi^oach : 



Adapting the univer- 
sity structure and 
reward system to 
better accominQ^ate 
IDR 



Enhancing the status 
of^ appliea ' and policy- 
relevant i^search 

Linking knowledge 
centers to policy 
analysis and 
problem solving 
institutions 



Government agencies 
Universities 
AAU, nIurA, AAAS, 
Sigma xi 



Government sponsors , 
NSF 

Private foundations 
AAAS/ IEEE, ORSA^ 

Facilitators of 
such linkagesfl 

Goverhment agencies , 
NSF, ^ERDA 

Universities 

Prof ess ional 
organi zapioni 




Str.uatured 
approach and 
analysis ; e^per^ 
imentation and 
evaluation; 
visibility 

Awards , visi-- 
billty , publica-l 
€ions , quality 
assurance 

Understanding 
past ef foi'^s ; 
fostering new 
experiments ; 
supporting proto 
types 



We invife' your further comments and involvement. 
Tell us what we did right -here and what we did wrong. 
Send us appropriate information ^to augment this conference 
and its proceedings. If there is a strong minority view 
any workshop summary, let us have it to iriclude in the 
proceedings. If you have formed. a useful alliance as a 
result of this conference or underta^ren a project partly 
be^ayise of what happened here, let us know. ^ ^ 

Finally, I emphasize that whether anything happens 
as a result of this conference and' the work we all put into 
it/ depends in large measure on what we (all of us, working 
within' our own institutional and professional contexts) do 
when we leave here, ' 
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7:30 PM ' PLENARY SESSION^ REPORTS FROrf ttoRKSHOPS AND DISGUSSldN 



'Ma 



9 1 30 PM 



Close of Session 



8:30 AM 
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Comme 



nta^^: 



Joel SnoWs National Science Foundation 



Henry Lambrdght, Associate^ Professor of Political Science 
Syracuse University^ and 

Vaughn .Blankenship, Heads Office of Planning and Politfy Analysis 
National Science Foundation V , 

. " . • " = 

University Research Centers: A Comparison of the NASA - 
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^Y ; Oriented Research? Ho'V to Formulate 
.r;';fhe^Holistic' Question" 



•A 



ending) 



Friday 
G. 



"iMr'eadiyed ^Conceflfett^ Quest ion| 
^out Scitiice and Social Prob- . 
lemsi la More Research Needed?" 
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'■-^j ' ^Chairperson: , -^ie Lewin 
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Problem^Qrierited Research: 
Government Funding ^ Agency Atti- 
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EKLC 



/ ^Chairperson : Joel Snow 
. Reporter I ^ Daniel Alpert 



F*. . ^'Vhat Js the Demand for Problem- ^ 
' , :': .'Orl eji t e d . ^- Wo rk ? ^f: ! ( I nd i v i d ira 1 s ^ 
' ^ Ihstitutions')* P'eroeivee thSt fhey 

Need Interprofessional 'Collaboration 

Chairperson: Richard Bolt 
Reporter; Clark Att 
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Chairperson i f Tom Sparrow:^ . ^ 
»Reporteri Edward Poziomek 
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"APPENDIX. ,C 



CONFEREES fiVALUATE THE CONFERENCE 



At the end Of /the Workshop/q^nf er^^^ two of thj^' 



gartiolpante^ Leonard' Goodl^in and Suzanne Brainard, formulated 
quastioni to obtain some information abodt people's feelings 
oh the cpnf erencp. The qi^estionnair,^ is shown, below ^ the . ^ 
analysis follows on subsequent pages. " 



COMMENTSr FEELINGS ABOUT THE CONFERENCE 



Duritig yesterday's dii^er' discussion wltj^ pitk Scribner^ it seemed to us 
useful to obtain some inforination about pe'ople's' feelings on the conferenca 
experience. Listed below pre fA_ur questions* Your answers ^could help ^ 
evaluate the kind and quality yf^tl^spfirsonal Interactions, and how a 
confer^ence can contribute aloii;^ thesa^infes. . _ . 

RaspQiisas are of course anQfl3fmouB Xlt you wish) but the overall ah^lys^v' j^. 
^whidh 'Kff will carry out^ be sent to aach^^ conference participant** 

' L, Goodwin^j S, Brainard 



1 .rWhat events at the conference matfe you feel good? 



What events made you feel uncomfortable? 



3. What .were the most important things (if 'any) that happened to you at 
the conference? ^ 



I 



4, What would you haye done differently, if you'were to redesign the 

conference? ' '^ ^ ^ ; 



5. Further comments: 





V WORCESTER 
POLYTECHNI6 
INSTITUTE 



Worcester 

r^asssdhusetts 01609 
(617)i7S3-1411 



✓ ; 
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Dr. Richard A, ScribneT, Director 
Office of Special Programs 
American fesociatidn forythB ; 

Advarieement of Science 
,17^6 Mafsachus.etts Avenue, N.W. 
Washington, D,G. 20036 



Dear Dick and Rosemary: 



*Enplosed l^thl content analyses of^ the Comments on tl^ coftference, and 

responses themselvesv I presume you ^will send copies of the analyjAs 
to" participants ' ^ Jc^^ 



The comments; indicate a. very good feeling about the- conference, but I do ^. 
not detect^a consensus on next steps. Concern .^bout- involving a more 
diverse groi^ in the discussions thipk is valid*. .However^ this would t 
fntensify 'the problem already. apparent namely ^ there are marked differ- 
ences of vdevfpoint/ among persons in the govettimental , social scientific , 
natural scientiy^, etc: worlds p 

In order to create a common basis for commundpation :OTiong relevant pfj^sons 
.cpncerned with a given social need or problem, it may be necessary for . 
them to share some common experiences in^examinlnr^ the nature of social 
problems and the? ]^Qle of -scientific effort, in eluciw^ting them, ^-/^ 

^e specifically, a ,ref%vant group of^people coi,.Lrned about socia,! . 
issiae fwhdther. energy, health/ welfare/employment) might /begin by Exploring 
the differing ways i^ which important 'organdzationi perceive that issue., apd . 
the reasons why/:' They might also__cojisider„ the. s and limits of scientific 
efforts to analyze the is^ue and the role of other forms of understmdlng 
suim. as artistic ^creation. Then members of the group might be able to 
int^^Tgj4te^ their expertiseHn a fashion that leads to a new understanding 
of and a new approach to the issue^p , ^ > > . . 

I look forward to any further mterials that might emerge from the con-., 
ference, and if I can be of furtjier help please let me know. 



Sincerely 5 



Leonard Goodwin, H'ead 
Dept. of Social Science 
and Policy Studies 

LG/jl ^ ^ 
enclosure'^ ' ■* 
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W4ALYSIS OP "COWENTS" ^^QE BY PARTICIPANTS 



AAAS CONFERENCE ;Qy AmPTING SGIBNCE TO SOCIAL NEEDS 
MAY 5-8, 1976;. INSTITUTE ON MAN AND SGIENCB.: 



L . Goodwin 
S , Brainard 



' '^ Thfe following ^analysis is based upon responses of 26 
partieipantg in the conference* While there were about 70 
participants^^l^o^ther;, only about 40 were present at the 
and of the conference when the \ questionnaire was distributed. 
Whether the results are representative of the. entire group 
cahnot be determined, but at least there is inforination from a 
substantial nuinber of participants. The content analysis 'it- 
self appears on the next pages, ^. ' 



HIGHLIGHTS 



L^Responses indicate a strong positive feeling about the 
conference as the result of gettjyjig neV idep^s communicating with 
persons across disciplinary boundaries^ etc. (see items 1, 3 
and 5) * At the same time,^ there is some concern that interdis- 
ciplinary communication is inadequate to the job to be done in 
meeting social problems (see Item 2). - ■ 

There , is a *strong concern ^(Item; 5) for going beyond the 
initial , conference and doing something more in this interdisoi^ 
plinary social need area. . Responses to Items 4 and 5 indicate" 
a ^desire to brbaden the^ spectrum ;Of pgople involved, to synthe-- 
size ideas and^ to make *rec6ttmenda*±^F^^ for future^ steps/ ^*How this 
desire ia to be translated into ^ction^^Us hta^ altogether clear, 
although responses to Item 4 give* a "nfflnber of suggestions about 
.^po^feij^nce drgMnization, . / / ^ - - - 
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Coiftant analysis fo^. Item 1 ; What events _at 'the ' confers good? 



Topics 



Genafal good feeling about the confejence--exchanged 
ideas^ met interesting peopLe^ ^ - * ' 



iOne of the plenary spe^hes 



2* The final' CSaturddy) sessions-excellent presentations 

Thlp prepare d papers ^ oi^c 

'41/ /he workshops , ^ ^ 

5. Discussion of inter^sciplinary issues. 

6* Informal discussion, free time to meet people 'S. 

7. Discussion of morat ^and value issues 

/ ^ , " Total 





onses* 


Niwiber 


Percent 




■ 


13 - 


28 


7 




7 


IS 






J. . 5 - ; 


11 


_w . * * ■* 




■'5 


^ .11 


3 . v' 


6 


47 . 


99% - 



Content analysis for Item 2:^V^at events maLde you feel uncomfortable? 



r^'of different sroilr 



3. 
5. 



Intellectual arrogance 'of different groups Ce*g- govern- 
ment, academic) and barriers to new thirikin^^ ^ ' 

Genera*! feeling of mismatch Between what scientific com- 
munity can do and^what tweeds to be^ done); lack of Hind^--s 
standing q£ ^ciehcif ic ^^^gid ^interdisciplinary 4^«ues . ^ 

The plenary sessions--/coo long, too many . _ - 



Prosenta,tion of workshob^* conclusions 

Lack o^ constructive clos;j^e a-^ workshops 

,^^ 6.' Not en^Qugh time for problem^so)=ving, 

,7*. Summary 'session in evening 

8* Inadequate representation at conference from 
Hifferent groups 

h. Did not learn purpose of the conference 



Total 



8 


/ 25 ■ 




8 


25 






i 13 

'A 




4 

3^ 


13 




2 


6 




1 


3 




1 


3 




1 


. 3 





32 



100% 



* ,^ Multiple answers to an item' by an Individual are coded as separate responses. 
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Content- analysis for Item j l'^What were the most impojtartt things that 
^ happened to you at the ibrtference? 



1. 
2. 
3. 



ICS 



Opportunity to meet intere|.tlng peo^e 

Learned somethings -new insights 

Realisation that there is ^ rtumuni^y sharihg 
my ooncerns ^ 

Beginning interdLsciplinary network of comm- 
imication 



S| Don't know yet 

0^ Opportunity tb relax 

^. -^ Saturday siwp^ry " 



Total 



Responses*';' 
Number Percent 



16 

11 



43 
30 

14 



•3 
3 



37 



101% 



* Content analysis for I tern _5 i Further Conunents ^> .. 

. ' . ■ . ' i ' ■ ' 

; " ' _ • ■ _ . - . . 

1* Should %r^&den participation base in continuing 
interdisciplinary efibrts. of this k'ind 

^ Apprec? at ed -participating in this vent ura«_ 

. learned a great deai^^ excellent staff work^ will 
V , .develop interdisciplinary network 

AAAS should produce^ an edited work o^ the con-^ 
ference^ form a standing committee on topic^ 
sponsor visiting lecturers at institutions in 
this area 

A danger in trying to institutionalize charity 

Total 



3. 



11 





* *^ultiple answers to an item by an individual are coded as separate respon 
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Content analysis for Item 4 - What would you have dq^e differently, if you were 
. , ^ to redesign th,e conference? . 



Topics. 



'1, ^ Invite ^broader s^ectnM of people 

2,^^^eyote: more time on synthesis of ideas and recom- 
mendations of future steps 



Redirce^nmiber, length and reading of formal t^lk^ 
More time for infoimal discussion 
Increase workshop time " 

ppgortunity to follow-up .activities of conference 
Permit selfi^rgaiiizing workshops ^ 



Narrow scop 



of issues to be discuss 



C 1 eariy^speci^ti^roblem and scope of wdrkshop' activities 



*3. 
4. 
5. 
, 6, 
7, 
8, 
9^ 

10. Have .^ smaller number of participants^ 

11. Nothing " . " . 

12. 'Clearly define goal of conference ^ 

13. Eliminate summary sessions 

14* Begin with small group discussions 

15* Locate in metropolitan area ^ 

16, Devote evening sessions to^small groups 



Responses*^ 
Nu^er Percent 



IS . 

13 
9 
7 
7 
4 



Total 



7,. 

6 

4 

3 

3 

2 

2 
.2 
T 

2 

2 

1 

1 

1 

1 



46 



% 

4 
4 

4 

2 

2 
2 
2 



98% 

r 



*Multipl£ answei^^ to an item bv an individual are coded as seDarate resDOnses. 
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